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another Raytheon 


Thanks to an exclusive new Raytheon fin design, 
the Raytheon 6DQ6 is the first TV tube which elim- 
inates SNIVETS that is 100% interchangeable — 
will work without special selection. It eliminates 
borderline performance, too, because its new de- 
sign gives it additional and improved sweep char- 
acteristics not available in ordinary types. 

Raytheon 6DQ6 tubes provide SNIVET free per- 
formance because they are individually tested for 
deflection operation and are given special tests 
under sweep amplifier conditions. Raytheon 
12DQ6 and 17DQ6 Tubes incorporate this same 
fin construction and will provide the same supe- 
rior, trouble-free performance. 


FIRST 


> 


An added bonus from the Raytheon 6DQ6 is that 
its interchangeability simplifies stocking. (It’s an 
improved replacement for 6CU6 and 6BQ6GA 
series.) 

Finally, the Raytheon 6DQ6 is another outstand- 
ing example of how Raytheon’s superior engineer- 
ing skill and production know-how have brought 
you still another tube that is first and finest in the 


field. 


* SNIVET — a vertical disturbance on 
the right hand area of the screen. 


RAYTHEON MANUFACTURING COMPANY 


Receiving and Cathode Ray Tube Operations 


Newton, Mass. 


* Chicago, Ill. * Atlanta, Ga. 


. Los Angeles, Calif. 


é 
Raytheon makes / Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 


all these 


\ Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 
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100% INTERCHANGEABLE TV TUBES 
THAT ELIMINATE SNIVETS* 
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COVE PHOTO: Pat Gregory, pop- 
ular West Coast entertainer, t.ies out 
her material using her Concertone 
recorder, Fisher tuner, and Stephens 
speaker system. This gives Pat a 
“mirror” for her practice sessions. 


(Ektachrome by Peter J. Samerjan.) 
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Jack Dempsey says: 


~ "Find Out TODAY How - 


YO MAY TRAIN 


AT HOME 


For Great Opportunities in 


TELEVISION Aca 


RADIO - ELECTRO senna 
See, too, How DeVry Tech Helps A Man 
Get Started in this Field 


Nick Barton, lilinois, 
a DTI grad, now has 
his own business and 
tells us he is “‘lit- 
erally snowed with 
work.”’ 


JACK DEMPSEY 
Former World's Heavy- 
weight Boxing Champion 
Long-time friend and 
supporter of DeVry Tech. 


Get the Facts 


D:VRY TECH 


It costs you nothing to find out, and it may 

ways | mean the turning point in your life. Let 
8 Kamel, DeVry Tech tell you if you have the basic 
n one Fam qualifications. Send in the personal rating 
Perticiues chart today. Get the free leaflet, “89 
quctromcs j, Ways to Earn Money in Television-Radio- 
—— 


" Electronics.” 


Fill Opt This Chart and Mail 


with Coupon... 
No Obligation! 
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PERSONAL RATING CHART 


AGE—If you are between the ages of 17 and 55, place the 
/, numeral 5 in the square at right. If above or below those 
ages, mark yourseif 3. 
EDUCATION—If you have graduated from high school, 
mark 5 in the square at right. If you finished 8th grade, 
mark 3. 


Free Sample Lesson 


Let us give you without cost a Sample Les- 
son. See for yourself how easy it is to fol- 
low. DeVry Tech’s down-to-earth instruc- 
tions, practical training experiments, the 
fest equipment you build and KEEP, the 
exclusive home training films... make 
learning simple and fast. Subject matter is 
broken down small enough and clearly 
enough for you to absorb it. 


Get These Added Benefits 
Whether you train at home or in our large, well-equipped, 


DEPENDENTS — If you are frec to come to Chicago, rate your- 
3. self 5. If you prefer to study at home and hold your present 
job, put down the number 3. 


ABILITY —If you’ve had any experience in handling a solder- 

4, ing iron or doing simple home wiring, rate yourself 5. If you 
feel you can follow simple “‘How-to-do-it” instructions, mark 
down 3. 


AMBITION— Are you interested in training for a real future 
e in a promising field? Mark down 5. Or do you simply want 
to prepare for a better job with more money? Put down 3. 


If you are subject to military service, please 


Pe tio 


million-dollar Chicago Laboratories, you are not tied to a mark "X’ here. 


MAIL CHART AND COUPON NOW! 


long-term contract ... You have the privilege of — 
the program at any time. ne 
ARE YOU DRAFT AGE? Mention it when you mail 
the coupon. We have valuable information for you. 
Member of National Home Study Council 


DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, Ill., Dept. RN-11-M 


1 would like late facts about the many opportunities in Television-Radio- 
Electronics, including the 3 free publications, and how DeVry Tech may 
prepare me for my start in this billion-dollar field. 


Name Age 
Please Print 


DEVRY TECHNICAL INSTITUTE Street Aor. 


CHICAGO _ ILLINOIS 


City Zone State 


DEFOREST'S TRAINING, INC, DTI's training is also available in Canada 


One of America’s Foremost 
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“My interest is music—and 
I'm sensitive to distorted 
or uneven notes, | compared 


that the Garrard RC 121 
gave better performance. 
The music comes over clean 
and clear...without wows, 
flutter, or rumble.” 


easy to install 
did it myself.’’ 


“l’'m an engineer, and 
I can understand why the 
Garrard is called the world’s 
finest record changer. It bas 
heavy-duty steel construc- 
tion, adjustable levers, a 
lot of quality playing fea- 
tures, and it is put together 
carefully.” 


QR) [cS , 


REAVY STEEL PRECISION TURN- 
TABLE: A full inch high. Elim- 
inates magnetic hum b 
strengthening motor shielding. 
Fly-wheel action. Silent, free- 
wheeling, ball-becring turntable 
mount. 


GENUINE RUBBER TRACTION MAT: 


TRUE-TURRET DRIVE: Elim- 
inates vibration, plays rec- 
ords at perfect, constant 
speed. Single turret, direct 
operation without belts. 


| “We live ona budget 
¢ —and want the best 
| our money can buy. 
a q The RC 121 Garrard 
the sound, and then decided 4 gives us the ‘tops’ in 
4 record changers at a 
4 price we can afford. lt 
4 comes pre-wired, s0 
 ] 
a 


Dene in this entirely new 


Exclusive raised tread—adapts 
itself to contours of your rec- 
_ords ; protects grooves, 


EXCLUSIVE SENSI-MATIC TRIP: 
Sure operation even with tone 
arm set at lowest tracking 


pressures. Quiet, safe, gentle 
to records. 


4-POLE SHADED “INDUCTION SURGE’ 
MOTOR: Constant in speed, with 
minimum vibration. Smoothest, 
quietest, most powerful type. No 
hum, even with sensitive pickups. 
Self-aligning Oilite bearings. 

Exclusive dynamically-balanced rotor. 


Now there’s a GARRARD for every high fidelity system. Write for B.I.C. Plan Book. 


that I 


are perfect.” 


"My friends at school all 
like the Garrard RC 121. 
When I’m alone and just lis- 
tening, | play records one ata 
time, by band. For dancing or 
background music while I’m 
studying, the changing and 
mixing features of the RC 121 


“Radio service men bave 
been waiting for the new 
Garrard RC 121. It's the 
first Garrard changer that fits 
into any cabinet. It will play 
for years, me my customers 
Satisfied, An parts are als, 
. ways available,’ 


“I’m an old hand at high 


fidelity. Being critical about 
sound, I like to experiment. 
I find that the new RC 121 
won't hum with the most sen- 
sitive pickup, has the easiest 
adjustments for stylus pres- 
sure on any changer, and| 
tracks without resonance or 
distortion.” 


me oe we ee we em 


There’s something exciting for everyone 


GARRAR 


World’s Finest Record Changer 


FULL MANUAL POSITION: Finger- 
tip control adds to your auto- 
matic changer the advantages of 
a manual record player. Profes- 
sional-type finger lift. 


STEEL MONO-BUILT UNIT PLATE: 
Years of trouble-free service. 
Exclusive SNAP MOUNT 
springs mount changer instantly; 
can be levelled from top! 


The Garrard RC 121 “Renown” is everyone's quality record changer... engineered 
to bring you unmatched craftsmanship and features in a compact, economical unit. 
Whether you are assembling your first high fidelity system or rebuilding an old set, 
this fine Garrard changer meets every requirement. See it, test it — and you'll agree. 


i~ 


EASIEST STYLUS PRESSURE AD- 
JUSTMENT ON ANY CHANGER: Pro- 
tects delicate record grooves! 
Stylus Pressure set with easily- 
accessible knob on tone arm. 


Exclusive! TRUE-TANGENT TONE 
ARM OF ALUMINUM: Plays better 
by eliminating resonance, pro- 
viding greater rigidity, low 
mass, and lightness. 


INTERCHANGEABLE PLUG-IN 
HEADS: Accommodate your 
choice of pickups. Fit all car- 
tridges — crystal, ceramic, or 
magnetic; turnover, twist or 
plug-in types. 


READY FOR PLUG INI 6-ft. U-L 
approved electric cord and 
gp cable, standard jack. 

0 soldering, tools required. 


SIMPLI-MIX OPERATION: You 
Joad records of any standard 
diameters in size order on fixed 
spindle. Automatic sp.adle 
for.45spm records optional, 
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“T am not 
nician. (T 
mation ga 
my trainit 
the job.” 
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ie me me HOW TO PASS 


Your FCC Commercial Be 3 & 


GET YOUR FCC LICENSE IN A HURRY! 


We can train you to pass your License Exams 
if you’ve had any practical experience —amateur, 


* military, radio servicing, or other. Our proven 
G | hel t th d to a 
e Guarantee Ngee po ge nti hag ae 
D- to train you as proof of your technical ability. 
Hh until you receive MAIL COUPON NOW 


WOM! 


Your FCC License 


* See Free Catalog for complete details 


Cleveland Institute training results in success 
with commercial FCC examinations 
-+-- easily....and quickly 
Here's Proof: 


and get 
all 3 books 


Money Making 


Name and Address License Time 
Walter Eggers, Pacific Grove............2.seee0- Ist 12 weeks 
Paul Reichert, West Salem, Ohio................. 2nd 10 weeks Member National 
Harold Phipps, LaPorte, Indiana.............. . tet 28 weeks Home Study Council 
John H. Johnson, Boise City, Okla............... 2nd 12 weeks 4 i | 
James Faint, Johnstown, Pa..............0.0200 Ist 26 weeks Cleveland Institute of Radio Electronics 


4 
° a 
Names and addresses of trainees in your area sent on request Desk RN-96, 4900 Euclid Bidg., Cleveland 3, Ohio. 
| " a 
Cleveland Institute training results in job offers like these: 8 ' 
ng , thes g Please send Free Booklet pre repared to help me a 
Radio Operators & Technicians Electronic Technicians get ahead in Electronics. I have had training or 
American Airlines has openings for radio | Convair Electronics Department: Radio @ experience in Electronics as indicated below: a 
operators and radio mechanics. Operators and Radar Mechanics, Electronics Tech- e | 
start at $334.53 per month. Radio me- nicians, and Junior Engineers are wanted 0 Military D Broadcasting 
seat salary up ” $1.99 per ig 4 = a special en e fire _: dee OO a 
ic increases with opportunity for ad- velopment and installation. innin, to ici i i 
vancement. Many company benefits. rate: $365 and up. ’ es 0 Radio-TV Servicing 0 Home Experimenting 4 
' And our trainees get good jobs : O Manufacturing 0 Telephone Company : 
I ; 
{ Electronics Technician ' OO Amateur Radio D Other . 
| “Tam rt ow vee Collins eo “y) — ps Pm ; 2 
nician. (This job was listed in your bulletin.) I have used the infor- P ; 
' mation gathered from your course in so many ways and I know that a In what kind of work are you In what branch of Electronics ‘ 
a ' x ime with Cleveland Institute helped me a great deal to obtain ‘ now engaged? are you interested? a 
a Charles D. Sindelar, Cedar Rapids, lowa 7 Q 
a Airlines § Name Age a 
7 “TI replied to the Job Opportunities you sent me and I am now a radio a 4 
rl H operator with American Airlines. You have my hearty recommenda- a 
tion for your training and your Job-Finding Service.” a Address. g 
s James H. Wright, Beltsville, Md. . Li ; 
; City one. ate. 
i CLEVELAND INSTITUTE OF RADIO ELECTRONICS z s é 
H Desk RN-96, 4900 Euclid Bidg., Cleveland 3, Ohio. i Special Tuition Rates to Members of Armed Forces 1 
sabia et ee ee ee ED ie 
EWws November, 1956 7 
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DYNAMIC MICROPHONE 


Every public address installation 
..-every tape recorder...radio 
amateur rig...can have all the 
advantages of the E-V Variable D* 
principle now used to give better 
quality in television and broad- 
cast service. This new high- 
fidelity “664” has a uniform 
cardioid polar pattern at all 
frequencies. Provides such high 
front-to-back discrimination 

that unwanted sounds are reduced 
by two-thirds, without close- 
talking boominess... gives clear, 
natural reproduction of voice 
and music...almost doubles 
working distance from microphone. 
Exclusive E-V features make the 
“664” highly resistant to 
mechanical shock and climatic 
conditions... guarantee extra 
rugged service indoors and out. 
Can be used on floor or desk 
Stand or carried in hand. 

Model 664. Variable D* Super- 
Cardioid Dynamic Microphone. 
Uniform response 40-15,000 cps. 
Output level -55 db. impedance 
150 ohms and Hi-Z. Exclusive 
Acoustalloy diaphragm. Breath- 
blast filter. Pressure cast case, 
satin chrome finish. 18 ft. cable. 
OO $82.50 


* E-V Pat. Pend. 
Ge SIRE if 


AXIAL RESPONSE 
| 4 | 
|_| | 
{ | 


RESPONSE 160° OFF AXIS 


INIA TT 
—acee 
a 
Smooth, peak-free response and 
high output permit higher 
sound level without feedback. 


CARDIOID 
’ 


See your E-V Distributor 
or write for Catalog 124-N611 


Sethe Voie: 


ELECTRO-VOICE, INC. @ BUCHANAN, MICH. 
Export: 13 E. 40th St. N.Y. 16, Cables: Arlab 


_%i tHe RECORD. 


SHOW TIME 


ARLY fall is traditionally the time 

of year when the Electronics Indus- 
try brings forth numerous products 
and reveals details on its new develop- 
ments. The record-breaking attend- 
ance at the annual Wescon Show in 
Los Angeles serves to point up the 
steady growth of this industry, par- 
ticularly in the engineering category. 
This show, which is attended princi- 
pally by engineers, has once again 
illustrated the ever-increasing use of 
electronics in the industrial and auto- 
mation fields. 

Following close on the heels of the 
Wescon Show was the annual confer- 
ence and exhibit sponsored by the In- 
strument Society of America. This an- 
nual conference is now recognized as 
the Automation Industry Show. While 
the characteristics are similar to those 
of other shows at the engineering level, 
there is found here a maze of gadgetry 
which serves to illustrate the tremen- 
dous strides made by electronics in the 
field of automation and control. Rep- 
resented at this automation show was 
a model of a new mechanical governor, 
designed to replace conventional elec- 
trical type governors in gas-turbine lo- 
comotives, as developed by the Wood- 
ward Governor Company. An intriguing 
device was shown by North American 
Philips in the form of a gadget which 
liquefies gases in minutes by means of 
a machine of simple design and com- 
pact construction. A new heat de- 
tector or pyrometer produced by Servo 
Corporation detects, reports, and con- 
trols temperature variations without 
any interruption of process, and Baird 
Associates displayed a newly designed 
instrument called a “Turbistat’ per- 
mitting continuous monitoring of tur- 
bidity in fluids and one permitting 
measurement of suspensions as low as 
0.05 part in a million. 

Another new device, consisting of a 
small turbine wheel encased in a small 
section of pipe and linked with an elec- 
trical coil, is designed to be connected 
to a computer to provide “flow-meter- 
ing.” 

One of the larger companies had a 
huge trailer truck filled with a maze 
of exhibits. Other developments were 
instruments designed as part of sys- 
tems of various types. International 
Business Machines showed its new 
automatic production recording system. 
This amazing device literally collects 
many sorts of production data and 
makes a permanent record for future 
use. Another new data processing sys- 
tem capable of analyzing hundreds of 
temperatures, pressures, and flows was 
displayed by Beckman Instruments. As 
soon as conditions fall outside of the 


prescribed limits, the machine auto- 
matically shuts down the process. Other 
devices were demonstrated including a 
new lens, infrared gas and liquid an- 
alyzers, and an instrument developed 
by Federal Telephone and Radio Com- 
pany known as a “tera-ohmmeter.” 
These sensitive instruments are capa- 
ble of measuring electrical resistances 
up to millions of megohms. 

The most recent of the important 
fall shows was the 1956 Hi-Fi Show 
sponsored by the Institute of High 
Fidelity Manufacturers. All of the new 
developments in the high-fidelity field 
were displayed but the products, in 
contrast to those observed in other 
shows, were not as sensational. In- 
creasing interest is now being shown 
in various designs of electrostatic 
loudspeakers and systems. The devel- 
opment of these devices points to their 
ultimate acceptance by the public for 
use in their hi-fi systems. Most of 
them were found to provide a tone 
quality characteristic of their very 
own. We particularly liked the disper- 
sion of sound provided. 

Audio amplifiers have steadily im- 
proved to the point where we some- 
times wonder if further improvements 
are needed. Transistors have replaced 
the vacuum tube in several preampli- 
fiers and in other components, and 
these new instruments provide repro- 
duction free from any audible hum. 

The editors of RapIO & TELEVISION 
NEws played host to several thousand 
visitors at the Hi-Fi Institute Show. 
An authentic 1890 recording studio 
was reconstructed and placed on ex- 
hibit and, in addition to its historical 
significance, served to illustrate prog- 
ress made since Mr. Edison invented 
the phonograph in 1877. Early bat- 
tery-operated phonographs from this 
writer’s historical collection, together 
with authentic recording horns used 
personally by early recording artists 
at the Edison studio, were included in 
this unique demonstration. Other his- 
torical machines displayed during the 
show served to illustrate the evolution 
of the phonograph “from tinfoil to 
hi-fi.’ We enjoyed meeting and talk- 
ing with many of our readers during 
this show and we regret that it was 
not possible for more of you ‘to visit 
our exhibits. 

All of these various shows serve to 
illustrate the tremendous strides made 
by electronics and provide a common 
meeting ground for those having spe- 
cific interests. The public, through the 
daily press, is more than ever cog- 
nizant of the contributions made by our 
industry and the effects of electronic 
wizardry on their daily lives. Om Se 
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ALLIED’S i957 


value-packed 356-page 
CATALOG 


the only COMPLETE catalog 
for everything in electronics 


Wouldé Most Complete Streka, 
@ Latest Hi-Fi Systems and Components 
@ Super-Value KNIGHT-KITS @ P. A. 
Systems and Accessories © Recorders and 
Supplies @ TV Tubes, Antennas, Acces- 
sories © Amateur Receivers, Transmitters, 
Station Gear @ Test and Lab Instruments 
© Specialized Industrial Electronic Equip- 
ment e Huge Listings of Parts, Tubes, 
Transistors, Tools and Books... 


AEE 


_— Get ALLIED’s 1957 Catalog—it’s 
complete, up-to-date—356 pages packed 
2 with the world’s largest selection 
FEATURING of quality electronic equipment at lowest, 
sebeanaiad a money-saving prices. Get every buying advantage 
A ee ae ee ete | at ALLIED: fastest shipment, expert personal help, 


equipment in money-saving Kit form—Test 
Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction... 


kits. Easiest to build and you SAVE MORE. 


EVERYTHING IN HI-Fi: World’s largest selection send for the leading 


of quality Hi-Fi components and complete music 


SS 


systems—available for immediate shipment from “ electronic supply guide 
, stock. Own the best in Hi-Fi for less! J 
Seeds Ps ALLIED RADIO CORP., Dept. 1-L-6 
EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, Ill. 
to 18 months to pay. Available on orders over $45. | i 
Fast handling—no red tape. (1 Send FREE 356-Page 1957 ALLIED Catalog. 
Our 326d Year a i Sia inns n oud i nadoncaradeen ace | 
ALLIED RADIO | Acaress PCT ee ee | 
World's Largest Electronic Supply House OO TET ar ee Zone... .State....... 
Pr ein ae ” EC WE OCEANS GreRemERA EAN CR 
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NEW! 


ne Complete Line 


o Electronics 
Hand Tools 


‘ORNS 


Look for this Bright 
New PROTO Display 


PROTO offers a complete 

line of user-tested, professional 
tools for the electronics 
industries. This new self-serv- 
ice display offers you 109 
PROTO Tools to choose 
from, including: 
Hex Nut Drivers ¢ Pliers * Screw- 
drivers * Wire Strippers ¢ 
Nippers ¢ Snips * Ratcheting 
Wrenches * Midget Wrenches ¢ 
All-Angle Drills * Grab-Alls and 
many other tools. 


Send 10¢ for catalog of 
entire line to PROTO TOOLS 


2225 Santa Fe Ave., Los Angeles 54, Calif. 
Eastern Warehouse & Factory, Jamestown, N.Y. 
Canadian Factory, London, Ont, 


Spot adi 


* Presenting latest information on the Radio Industry, 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


ONE OF THE BOLDEST moves in the 
legal history of TV hit the Commission 
during the closing weeks of summer. 
Colorado Governor Ed Johnson, who as 
a Senator served as chairman of the 
Senate Interstate and Foreign Com- 
merce Committee, chose to defy the 
FCC’s order shutting down unlicensed 
TV booster stations in his state, and 
issued a trio of executive orders 
which have the effect of authorizing 
continuance of booster operations in 


| Colorado. 


The Johnson order confounded the 
FCC’s legal braintrust, who admitted 
that they’d have to accept the situa- 
tion, until the courts decide who is 
right. At present, there is a test case 
pending in the U. S. Court of Appeals 
in Washington, and until the decision 
is made here, the FCC attorneys said 
that they are... “not going to tangle 
with Gov. Johnson.” 

In explaining his act, Gov. Johnson 
declared that he wanted to test the 
“. . . arbitrary and incomprehensible 
action of the FCC to deny entertain- 
ment and education to the people of 
isolated areas.” 


THE ALL-OUT PUSH to upgrade the 
ultra-highs and develop a more effec- 
tive high-band service will soon be on 
its way, according to FCC Chairman 
George C. McConnaughey. 

In an address before the broadcast- 
ers in White Sulphur Springs, Vir- 
ginia, he said that all segments of in- 
dustry are being invited to formulate 
means of organizing a research pro- 
gram that will place u.h.f. in its prop- 
er domain. Acknowledging the fact 
that the road ahead is not smooth, the 
Commission’s headman said that the 
present plan and goal “. . . offers the 
best hope on the horizon for facilitat- 
ing the expression of this nation’s TV 
service to the levels where ingenuity, 
spurred by active competition, can 
carry it.” 

Despite the size of the problem, the 
Commissioner added, he felt that the 
task would be completed, for the en- 
gineers are surely capable of finding 
the answers here, as they have found 
answers to more complex problems. 
“As a citizen of a country which can 
send its aircraft hurtling through the 
air at speeds approaching 2000 miles 
an hour,” the government spokesman 
continued, “how can I doubt the ca- 


pacity of the engineers of this indus- 
try to surmount the obstacles which 
until now have impeded progress in 
the utilization of the u.h.f. portion of 
the spectrum for effective TV broad- 
casting.” 

Noting that any changeover to the 
higher bands would have to be grad- 
ual, the FCC’s chairman said that he 
wanted to emphasize the fact that 
“. , there is no thought of precipi- 
tous action which at a single thrust 
would obsolete v.h.f. receiving and 
transmitting equipment in which the 
public and broadcasters have made 
tremendous investments. But every re- 
ceiver has a limited life span, and de- 
preciation at permissible rates can 
meet the financial problems of v.h-f. 
broadcasters, who may at some future 
date be required to replace their pres- 
ent facilities with u.h.f. equipment.” 

Some in industry felt that the Com- 
mission should go a step further in 
their present probe and conduct an 
all-out study of the entire spectrum, 
to bring the present allocation table 
up to date with national requirements. 
Noting that in the fifteen years since 
the Commission made its first study, 
much has taken place on all of the 
bands, one expert said that “. . . the 
expansion of the communications field 
and the electronics industry has been 
so rapid that future growth is being 
seriously curtailed by lack of spec- 
trum space in many services. In addi- 
tion to the TV problem, it was noted, 
communications systems used by po- 
lice, fire, and other emergency serv- 
ices are seriously handicapped, be- 
cause they cannot expand beyond the 
space that is presently being allocated 
for their operation. 

“The spectrum space is not, in many 
cases, being used effectively,” the spe- 
cialist added. Comparing the situation 
to present-day traffic conditions faced 
by most cities, he said: “What a mess 
we could be in if our highways were 
limited to a plan originally developed 
in 1941.” 

Unfortunately, it was pointed out, 
the nation’s communications system is 
in the same situation. “In some cases 
we are running up one-way streets 
when we should be on modern double- 
lane highways.” 


PLANS TO CONSTRUCT a multi- 


million dollar facility to test compo- 
RADIO & TELEVISION NEWS 
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These are switching transients 
distorting a sine wave. Switch- 
ing transients are inherent in all 
conventional push-pull circuits. 
They result from collapsing cur- 
rent in the output transformer, 
They cause Listening Fatigue. 


Pp 


This is a sine wave from a Cir- 
clotron Circuit. There is no col- 
lapsing current in the output 
transformer. You get NO switch= 
ing transients and NO Listening 
Fatigue. 
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Wide frequency response is easy to obtain and much adver- 
tised. Wide power response is difficult to obtain and not adver- 
tised at all. Conventional amplifier circuits rarely give their 
fated output at 20 cps or at 20,000 cps. In fact, measured at 
clipping level, ordinary amplifiers often give as little as 1/10th 
the power at 20 cycles that they produce at 1,000 cps. 


£€-V Model PC1 Music Control Center. Beautiful 
preamplifier-equalizer unit for use with all 
amplifiers. Has self-contained, shielded, low- 
noise power supply. Controls include: (1) 
Power. (2) Playing Selector: tuner, tape, TV, 
Aux., 6-position phono-equalizer. (3) Volume. 
(4) Loudness. (5) Exclusive E-V Presence 
Control. (6) Treble. (7) Bass. (8) 3-position 
scratch filter. (9) 3-position rumble filter. Re- 
sponse + 1 db 20 to 20,000 cps. Distortion: 
Harmonic, less than 0.3%; I. M., less than 
0.5%. Hum and noise: 75 db below rated 
Es os 6 haa rae che eee $99.50*. 
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FREQUENCY 
This is the power response curve of an E-V Circlo- 


tron Amplifier. You get FULL rated power at 20 cps 
ond FULL rated power at 20,000 cps, 
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The E-V Presence Control spotlights singers, sepa 
rates them from the orchestra, lets you control the 
brilliance of your “concert at home.” This Presence 
boost, in the 4,000 cps range, is a technique used 
by the motion picture industry to enhance the inti- 
mate quality of screen dialogue. And only Electro- 
Voice gives you amplifiers with Presence Control. 


E-V Model A30 Circlotron Amplifier. An excel- 
lent companion unit to PC1 preamplifier. 
Power output: 30 watts rated,60 watts on 
peaks. Response: + 0.5 db, 20-75,000 cps. 
Harmonic distortion at rated output less 
than 0.3%. Intermodulation distortion at 
rated output less than 0.5%. Hum and 
noise level: 85 db below rated output. Out- 
put impedances: 4, 8, 16 and 70-volt line 
balanced. Feedback: 28 db negative. Con- 
trols include: (1) Power. (2) Critical Damp- 
ing (adjustable between 0.1 and 15.) (3) In- 
put Level. Net... .ccsecccccces -$l08.00% 


P< Amplifiers 


in its Speakers...Superiority is the Standard 


Electro-Voice superiority is superbly evident in its 
Model A20CL 20-Watt Circlotron Amplifier. 


The E-V A20CL is a selfycontained preamplifier, amplifier 
and music control center 4 

tridge, AM/FM tuner, television and tape recorder. It fea- 
tures the Circlotron circuit and unique “Presence”’ control; 
Power: 20 watts rated, 40 watts peak output. Response, 20 to 
20,000 cps + 1.0 db. Distortion: Harmonic, less than 0.5%; 
I. M., less than 0.8%. Hum and noise: 75 db below rated out- 
put. Controls include (1) Playing Selector (tuner, 6-position 
phono equalizer, tape, TV, Auxiliary). (2) Volume. (3) Loud- 
ness. (4) Presence. (5) Treble. (6) Bass. Ceramic-Magnetic} 
phono selector switch, Critical Damping. Output imped-) 
ances: 4, 8, 16 ohms. High impedance tape recorder output. 


or use with any phonograph car- 
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FREQUENCY 
1 This is an underdamped speaker. 
2 This is an E-V critically damped speaker, 
3 This is an overdamped speaker. 


Underdamping adds “muddy” bass to music by allowing 
too much movement. of the speaker cone. Overdamping 
subtracts bass from the music by stopping the speaker cone 
too quickly. Critical Damping lets lifier control speak 

movement with precision .. . reproduces all the music— 
odds or subtracts nothing. Only Electro-Voice has Critical |) 
Damping. 


EACH E-V AMPLIFIER UNCONDITION-|| 
ALLY GUARANTEED TO MEET OR EX- 

CEED PERFORMANCE SPECIFICATIONS 
« « . AN EXCLUSIVE E-V GUARANTEE! 


SEE YOUR E-V HIGH-FIDELITY DISTRIBUTOR 
OR WRITE FOR BULLETIN 222-N6II 


*Price slightly higher west of Rocky Mountains, 


NO FINER CHOICE THAN | 


ElechoYors 


ELECTRO-VOICE, INC) 
BUCHANAN, MICHIGA 


Export: 13 East 40th Street, 
New York 16, U.S.A, 


Cables: ARLAB 


Canada: E-V of Canada Ltd., 
1908 Avenue Road, Toronto, On 


Export Dept: Telesco International Corp., 270 Park Ave., N. Y. 17 


3 NEW FEATURE- & 
PACKED AMPLIFIERS! 
(Models 99C, 210E com- 
plete amplifiers, 121C 
preamplifier) Color- 
marked Green Dot con- 
trols that make it easy 
for your family to operate 

your hi fi system. . 
smartly designed mahoga- 
ny cabinets . . . years 
ahead features that defy 
obsolescence . . . that’s 
H: H. Scott for ’57, your 
best dollar investment. 
See for yourself! 


4 NEW SUPER-SENSITIVE TUNERS! 

(Models 330B, 331B AM-FM tuners; 311B, 310B FM tuners) 
For the first time AM that gives you audio response beyond 10 kc 
. . . FM with new wide-band circuitry that makes drift a thing of the 
past .. . AM-FM tuners equipped for Stereophonic (binaural) operation. 
That’s H. H. Scott for 57. Hear for yourself! 


2 COMPLETELY REDESIGNED 

POWER AMPLIFIERS! 

(Models 240, 280) Exclusive Dynamic 
Power Monitor on Model 280 affords full 
output on music, yet protects expensive 


speakers against burnout . . . variable 
damping controls for perfect speaker match- 
ing . . . new exterior styling . . . clean 


distortion-free performance typical of all 
H. H. Scott components. Judge for yourself! 


ALSO SEE THE NEW 710A TURNTABLE 


Visit your dealer or write today 
8) for complete technical specs. 
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nents, which will make up the super 
high-power radar systems of the fu- 
ture, have been announced by the Air 
Research and Development Command. 

The test quarters will be located at 
ARDC’s Rome Air Development Cen- 
ter, Rome, N. Y., for use by Air Force 
engineers and industrial contractors 
engaged in developing such radar com- 
ponents as transmitters, tubes, diplex- 
ers, and waveguides. 

The need for the super high-pow- 
ered detection system is paramount in 
the ground environment of a defense 
against intercontinental ballistic mis- 
siles (ICBM’s). The special checking 
unit to be built, which will serve as a 
proving ground, is expected to help in 
achieving the desired powers under 
controlled lab conditions. 

According to ARDC, the facility 
should look like the combination of a 
large commercial power plant and a 
TV station; equipment will be housed 
in a completely shielded one and a 
half-story building, with 40,000 square 
feet of floor space. 


AS PART OF A PROGRAM of radio- 
frequency power-standards_ develop- 
ment at the Bureau of Standards, an 
improved r.f. power-measuring bridge 
using only one thermistor has been de- 
signed and built by specialists of the 
high-frequency electrical standards 
section of the Bureau at the Boulder 
Labs. 

The operation of a power-measuring 
bridge is based on the equivalent heat- 
ing effect of direct-current power and 
r.f. power when both are dissipated in 
a purely resistive load. A tempera- 
ture-sensitive resistor, such as a ther- 
mistor or a Wallaston wire, forms one 
arm of a Wheatstone bridge circuit 
which is biased with d.c. power until 
the bridge is balanced. When r.f. pow- 
er is fed into the thermistor simul- 
taneously with the d.c. bias power, the 
bridge becomes unbalanced and a 
quantity of d.c. power must be with- 
drawn to effect a rebalance. The quan- 
tity of d.c. power withdrawn can be 
equated to the r.f. power. 

The approach used in the present 
improved design eliminates the pre- 
vious difficulty by using a fixed total 
amount of direct current, furnished by 
a constant-current source, diverting 
the necessary part of this current 
from a bolometer bridge into a shunt 
resistor, where it can be measured di- 
rectly. The more constant the current 
scurce, the greater the accuracy, espe- 
cially at low power levels; thus the 
over-all usable range is increased. 

A simple constant-current source can 
be improvised from a regulated lab 
d.c. power supply and a series resistor 
whose value is about 100 times that of 
the bridge resistance. The maximum 
change in the total current, due to 
load-impedance changes, will then be 
only about 1 per-cent. Accuracies on 
the order of 5 per-cent or better can 
be obtained with such a source and a 
50-ohm single-thermistor bridge at 
power levels of about 1 to 100 milli- 
watts. 

(Continued on page 112) 
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Handling Materials 
present job 


PREPARE NOW AT HOME FoR 3 . 0 f fe r 
A PROFITABLE CAREER IN A 


AUTOMATION © wii 


ELECTRONICS! ‘a %E 


PRACTICAL NEW TRAINING METHOD 
IS THOROUGH, DOWN-TO-EARTH! 


In plant after plant, many machines are being started toward many wonderful 
designed to run themselves. This is called “Auto- and exciting opportunities. You 
mation.” The jobs of some men who used to run have nothing to lose—and much 
these machines are gradually disappearing. Every to gain. Send that coupon now so 
year sees more changes; more unskilled jobs being we can tell you about it. 
ge by tele my = age new jobs too—good- 
pay, solid-future jobs in plants, offices and else- saamy SUCCESSFUL GRADUATES 
ata men who are trained in Automation For 25 | DTI hes been build- 
ing men for better jobs. Our files 
NOW IS THE TIME TO GET YOUR TRAINING = contain many letters from men 
The design, operation and maintenance of controls who have won success in elec- 
that regulate the new “automatic equipment,” is a ‘tronics and who give much credit 
promising field of the future. It’s still uncrowded. te their DTI training. * 
There's time to get in on the ground floor if you GET INTERESTING 
cg NEW BOOKLET 
NO PREVIOUS TECHNICAL TRAINING NEEDED = The interesting story of ““Auto- 
Many men 17 to 55, regardless of present job, mation and YOU" is yours for 
even men without previous technical training or the asking. Simply fill in... 
advanced education, can train for good jobs in mail the coupon. See how 
Automation Electronics. DeVry Technical Institute DeVry's training programs 
offers effective training in your own home with may prepare YOU for a start 
movies, plenty of practical equipment and easy- _in this coming new field. 
to-read texts. Or get all of your training in DeVry's 
large well-equi training laboratories in Chicago 
«+. one of the finest of its kind! 


WE HELP YOU GET STARTED IN THE FIELD 
When you've completed the DTI training, you'll 
have the know-how—the practical treining yeu 
need to hold down a good job in Automation. Our 
effective Employment Service will help you get 


Pa Oe Ie : ta 
~ Te ’: Chae 


Zw . DeVRY. TECHNICAL INSTITUTE, Dept. RN-11A-M i 
3 4141 Belmont Avenue, Chicago 41, Ill. } 
| 1 would like further information about the newer Electronic opportun- I 
j 4 ities in AUTOMATION, also facts on how you may help me to prepare. i 
G : cS Nome Age——. | 
| SE hel Lie Please Print I 
Street —_Apt.___. r 
DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS City Zone____State. t 
FORMERLY 1040 DTl’s training is available in Canada | 
DEFOREST’S TRAINING, INC, | 
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CHANNEL MASTER 
PUTS WEI SELL IN 


Deavers HAVE SOLD MORE CHANNEL MASTER T-W AND 
SHOWMAN ANTENNAS DURING THE PAST 30 DAYS THAN ANY 
OTHER ANTENNA DURING ANY 30 DAY PERIOD IN TV HISTORY! 


Isn't it time you called your Channel Master distributor? 


NEW \¢ YORKER 


& Month after month... all thru the 
im prime TV buying months . . . this 
m= «continuing series of sales-stimu- 
b S lating ads is creating loads of 
= lively new prospects . . . right in 
our own selling area. 


— 
Farm Journal 


5,000,000 


ads building new 


NATIONAL ADVERTISING 


TV ANTENNAS! ©. 


\\ iin, ul “A 
“7% el 
—TLOW1ULG]L INDOOR ANTENNA So 
This smartly styled antenna overcomes consumer objection to ugly “rabbit-ear” 4 
antennas. Exclusive “Metro-Dyne” electronic tuning brings in pictures sharp 


and clear on all VHF channels. Tuning knob with channel markings just like a 
TV set makes channel selection so easy. It’s the most powerful indoor antenna 


ever developed . . . and it’s backed with an UNCONDITIONAL MONEY-BACK 
GUARANTEE. Engineered for Black and White and COLOR. 


model no. description 
3900 Mahogany & Gold 
3901 Blond & Gold 


3902 


Ebony & Silver 


Tremendous ca a 

- sumer res 
emphasi ponse 
antennas. eae for better Ty 


there are no ante 
market tod mas Of the 
ese fabulous Sit arg os 
Ss. 


mode! annel Master 


4 | TE OUTDOOR 
te ol) / ANTENNA 


cc a <— \ The revolutionary new T-W is the very first TV antenna 

“ae ee to use the “Traveling Wave” principle. This unique design 
wp. ae, electronically reinforces signals . . . eliminates “ghosts” 

ceases “a \ and “snow”. . . rejects all unwanted signals and inter- 


ference. In gain, front-to-back ratio, and mechanical 
strength, the T-W is unequalled by any other Broad Band 
antenna. Engineered for Black and White and COLOR. 


imodel no. description 
350 7-element 
350-2 7-element stacked 
351 5-element 
351-2 $-element stocked} <_ 


352 3-element 0 
, DD 
352-2 | 3-clement stocked us 4 4 / 
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For Pride and 
Practicality . ... 


‘Specify 


Usually ... when a music lover purchases 
a FISHER high fidelity product, he does 
so for pride, for quality, for persanal 
satisfaction. On the other hand, it is 
gratifying to know that — if he preferred 
— he could have chosen FISHER, the 
leader in the field, purely on the basis 

of economy. For it has been proven time 
and again, that FISHER, with the best 

in technological advancement and beauty 
of style, is most practical to own. 


FISHER Modules afford the most 
complete versatility for practical, 
step-by-step assembly of a high 

fidelity music system! 

FISHER functional concept of unit- 
design offers the user the most economical 
means of achieving the ultimate in 
sound reproduction! 


THE FISHER FM Tuner * Model FM-40 


® A beautifully designed instrument at moderate cost, 
for discriminating listeners. Stable circuitry and sim- 
plified controls make this remarkable tuner excep- 
tionally easy to use. Meter for micro-accurate, center- 
of-channel tuning. Sensitivity, 3 microvolts for 20 db 
quieting. Can accommodate 72 or 300-ohm antenna 
systems. 8 tubes. Self-powered. conTROLS: Power On- 
Off/Volume, Station Selector. ovrrputs: Detector/ 
Multiplex, plus cathode follower. size: 124” x 8%” 
x 4” high. weicHT: 15 pounds. caBINEts: Blonde 
(Model UN-B) and Mahogany (Model UN-M.) 
$99.50 


[THE FISHER AM Tuner * Model AM-80 


® Tne high fidelity AM counterpart of the famous 
.FM-80 Tuner. Combines the pulling power of a pro- 
fessional communications receiver with the broad tun- 
ing necessary for high fidelity reception. Designed to 
rigid standards; features a meter for micro-accurate 
tuning. Three-position adjustable bandwidth. Less than 
one microvolt produces maximum output. An excel- 
lent companion to the FM-80, for those who wish 
binaural reception. Three inputs, cathode follower 
output. 8 tubes. Self-powered. size: 1244” x 8%” x 
4” high. WEIGHT: 15 pounds. CABINETS: Blonde (Mod- 
el UN-B) and Mahogany (Model UN-M.) $119.50 


ree Individual Technical Bulletins are Available 


on All Models — Write Today 


THE FISHER FM-AM Tuner * Model 80-T 


@ Unequalled among FM-AM tuners, Model 80-T is 
identical to the 80-R — but includes: complete profes. 
sional audio control facilities. For general specifica- 
tions, see Model 80-R below. Model 80-T is the first 
FM-AM tuner with a separate tape head playback pre- 
amplifier (with NARTB equalization.) Preamplifier- 
equalizer has sufficient gain for lowest level magnetic 
cartridges. Six record equalization settings. Separate 
Bass and Treble Controls. DC on all audio tube fila- 
ments. Hum level non-measurable with Volume Control 
at minimum, better than 72 db below 2 volts at maxi: 
mum position. On phono, better than 60 db below out- 
put with 10 millivolt signal. Four inputs, EIGHT con, 
TROLS: Selector, Variable AFC/Line Switch, Station 
Selector, Bass, Treble, Equalization, Volume, Cali- 
brated Loudness Balance. s1zE: 124” x 8%” (less 
knobs) x 6” high. weicuT: 21 pounds. CABINETS: 
Blonde (Model TB) and Mahogany (Model TM.) 


$199.50 


THE FISHER FM-AM Tuner * Model 80-R 


®. Acclaimed everywhere as the finest FM-AM tuner 
available. Works where others fail. America’s first 
FM-AM tuner with two meters, for micro-accurate 
tuning. Extreme sensitivity — 1.5 microvolts produces 
20 db of quieting. Separate FM and AM front ends, 
with adjustable AM selectivity and variable AFC for 
FM. AM sensitivity better than 1 microvolt. Response 
within 0.5 db from 20 to 20,000 cycles. Distortion be- 
low 0.04% for 1 volt output. Inherent hum so low as 
to be non-measurable! Super-smooth flywheel tuning. 
Shielded, shockmounted chassis. Multiplex, cathode 
follower outputs. s1zE: 1234” x 834” (less knobs) x 
4” high. weIGHT: 16 pounds. CABINETS: Blonde 
(Model UN-B) and Mahogany (Model UN-M.) 


$169.50 


THE FISHER FM Tuner * Model FM-90 
®@ The Finest FM Tuner Made. The FM-90 definitely 


sets the standards for the tuner of tomorrow ...and 
outperforms umy existing FM tuner! Micro-accurate 
tuning combined with extreme sensitivity and flexi- 
bility. Equipped with two meters, indicating signal 
strength and center of channel. Dual Dynamic Limit- 
ers operate on signals as low as one microvolt. Bal- 
anced antenna inputs for 72 and 300 ohms. Cathode 
follower and Multiplex outputs. Shielded and shock 
mounted. cONTROLS: Interchannel Muting, AFC/ 
Power Switch, Station Selector, Input Level. Response 
within 1 db from 20 to 20,000 cycles. Sensitivity — 
1% microvolts for 20 db quieting. 10 tubes and 4 
crystal diodes. size: A compact 13%” wide x 8%” 
deep x 6%” high. Distinctively styled and housed in 
a smart metal case with handsome brass and plastic 
panel. WEIGHT: 16 pounds. $149.50 


Start Now With 


Depending on individual requirements — 
whether you are just beginning your high 
fidelity hobby, or whether you seek 

to improve an existing system — plan 

the first step with a practical view toward 
the future. Devote your budget to basic 
components. In that way, you can realize 
immediate listening satisfaction ... with 
quality FISHER equipment. Moreover 
you can add to it later, with the same high 
level of quality. 


If you start with phono — choose from the 
wide selection of FISHER quality amplifier 
models ... later, add a tuner for FM, 
AM or both. Or... 


If you start with radio — choose a profes- 
sional tuner and amplifier from the 
wide range of FISHER models. . . later, 
add phono facilities, buying the best 
quality manual or automatic player your 
budget permits. 


For the Best Present... 
and Future ... Plan with FISHER 
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THE FISHER 90-Watt Audio Amplifier 


® 90 watts of audio power, with less than 4% 
distortion at full output. Two power supplies 
assure optimum operation. FISHER Perform- 
ance Monitor meter indicates correct adjust- 
ments of tube bias, screen voltage and output 
balance. Shows average power output in watts. 
Less than 1% IM distortion at 75 watts! 
Harmonic distortion at 50 watts % of 1%. 
Frequency response within 0.1 db, 20 to 20,000 
cycles. Hum and noise better than 92 db below 
full output. 8 and 16-ohm speaker output im- 
pedances. Power socket supplies all necessary 
voltages for operation of unpowered auxiliary 
components. CONTROLS: Input Level, Speaker 
Impedance Switch, Meter Switch, Bias, 
Screen Voltage, Output Balance, Driver Bal- 
ance, Z-Matic. TUBE COMPLEMENT: 1 - 12AU7, 
1-12AX7, 4-EL34(6CA7), 1-6Y6, 
1-6AU6, 2-5R4GY, 2-NE16. size: 14” x 
11%” x 8%” high. weicut: 55 pounds. 

* $229.50 


THE FISHER Master Audio Control 


® This Master Audio Control matches any am- 
This Master Audio Control matches any am- 
lifier. Provides professional phono and tape- 
ead equalization. Full mixing and fading 


facilities for from two to five channels. Seven 
inputs, including two Phono, Mic and Tape. 
Two cathode follower outputs. IM distortion 
virtually non-measurable. DC on all filame: 

Separate equalization and_preamplificati 

directly from tape playback head. Four nega- 
‘tive feedback loops, for excellent stability. 
CONTROLS: Bass, Treble, Master Volume, Two 
acre bi 6 Equalization, Calibrated Loudness 
Balance, Line Switch, Five Channel Selector 
Push Buttons, Five Input Mixer/Level. Self- 
powered. Three AC outlets. TUBE COMPLE- 
MENT: 3 - 12AX7, 1-12AU7A., size: 12%” x 
7%” x 4%” high. weicut: 10 pounds. caBi- 
NETS: Blonde (Mod. CB), Mahog. (Mod. CM) 


THE FISHER 30-Watt Audio Amplifier 


8 Incomparable FISHER amplifier with 
Power-Scope, a visual Peak Power Indicator. 
More clean watts per dollar than any ampli- 
fier in its class. 60 watts peak! Three separate 
feedback loops, resulting in low internal im- 
a. extremely low distortion, and excel- 
ent transient response. Less than 0.5% dis- 
tortion at 30 watts (0.05% at 10 watts.) IM 
distortion less than 0.5% at 25 watts. Uniform 
response within 0.1 db; 20 to 20,000 cycles. 
Within 1 db, 10 to 50,000 cycles. Hum and 
noise virtually nou-measurable (better than 
96 db below full output!) controis: Z-Matic, 
PowerScope, Input Level, 8 and 16-ohm out- 
put. TUBE COMPLEMENT: 1-12AT7, 
1-12AU7A, 2-EL37, 1-5V4G, 1- Power- 
Scope Indicator, 1- Regulator. size: 15%” 
x 4%” x 6%” deep. WEIGHT: 22 pounds. 
$99.50 


80-AZ 


20-A 


THE FISHER 15-Watt Audio Amplifier 


Low in cost, terrific in quality. It is the 
amplifier thousands of hi-fi enthusiasts have 
requested. Meets the most exacting require- 
ments. Traditional FISHER workmanship, 
handsome appearance. Advanced design 
throughout. Response within 0.1 db, 20 to 
20,000 cycles at 15 watts. Less than 0.7% dis- 
tortion. IM distortion less than 1.5% at 10 
watts. Hum and noise better than 90 db below 
full output! Internal impedance: 1 ohm for 16- 
ohm operation, giving damping factor of 16. 
Assures low distortion and superior transient 
response. Octal socket provides all necessary 
AC and DC voltages for operating unpowered 
auxiliary components. Output impedances 4, 
8, and 16 ohms. TUBE COMPLEMENT: 1-12AX7, 
2- EL84, 1-EZ80. size: 15” x 44" x 6%” 
high. WEIGHT: 13 pounds. $59.50 


THE FISHER 55-Watt Audio Amplifier 


® Plenty of power for your present — and 
any possible future needs, Less than 1% dis- 
tortion at 55 watts. 110 watts peak. IM distor- 
tion below 2% at 50 watts. All-triode design. 
Exclusive FISHER Power Monitor, an illumi- 
nated meter to indicate average audio power 
and make possible correct adjustment of output 
tube bias. New Z-Matic Variable Dampin 
Factor Control with three times the range 0 
ordinary controls of this type. Frequency re- 
sponse +0.1 db, 20 to 20,000 cycles. Hum and 
noise better than 92 db below full output! 8. 
and 16-ohm outputs. Minimum internal im- 
pedance 0.53 ohms at 16-ohm tap, giving maxi- 
mum damping factor of 31. Input Level Con- 
trol. Octal socket supplies all voltages for 
operating unpowered components. TUBE COM- 
PLEMENT: 3-12AU7A, 2-6CL6, 2-6550, 
2-SAW4. sizE: 14%” x 96" * 8 3/16” high. 
WEIGHT: 50 pounds. $169.50 


55-A 


CA-40 


THE FISHER Master Control-Amplifier 


@ Complete in every respect —the remark-. 
able Model CA-40 Master Control Amplifier 
with ToneScope! A 25-watt amplifier with 
complete Audio Controls. Features ToneScope, 
an exclusive FISHER first that shows graphi- 


cally the Bass and Treble Control settings on. 


an illuminated panel. Response 10 to 90,000 
cycles, within 0.5 db! Less than 1% distortion 
at 25 watts. IM distortion 1% at 15 watts. 
Hum and noise level better than 90 db. Six 
inputs. Direct tape-head playback and micro- 
phone preamp. Tape recorder output. Output 
impedances: 4, 8, and 16 ohms. CONTROLS: 
Volume, 4-Position Loudness Contour, Selec- 
tor/Equalization, Power Switch, Bass, Treble, 
Rumble Filter, Noise Filter, Input Level. 

TUBES: 1-12AU7, 3-12AX7, 4-EL84, 

2-6BW4, size: 124” x 10%” x 5” high. 
WEIGHT: 24 pounds. $139.50 


PRIM. SPECIFICATIONS ANQ PRICES SUBJECT TO CHANGE. WEST COAST PRICES SLIGHTLY HIGHER, 


INDEPENDENT SCIENTIFIC SURVEY 
PRECISE MODEL #111 PROVED 


“BEST COMMERCIAL TUBE TESTER 
AT ANY PRICE” IN INDEPENDENT SURVEY 


Model #111 ec 
MUTUAL CONDUCTANCE AND EMISSION 


TUBE TESTER 


An independent scientific survey 
conducted by an impartial testing 
laboratory confirms what pur- 
chasers already know: “The most 
advanced, the most complete 
tube tester and the best priced is 
made by PRECISE DEVELOPMENT 
CORP., Oceanside, N. Y.” 


NOW YOU CAN CHECK TUBES THE MANUFACTURER'S WAY 


Gas check 

New type switches 

Deeply etched aluminum panel 
Three different screen voltages 


@ Checks both emission and 
mutual conductance 

@ Checks all tubes including hearing 
aid, miniatures 


WRI. Trainin 


e Six different plate voltages Latest roll chart Chief Technician, 
G 9 e Different grid signals Measures filament current gem nde 
111K (kit form) @ Simplified Short check Measures grid bias Operator. POLIC 
MENT RADIO: 
ee Dispatcher, Airwe 
NOW ONLY CHECK THESE ADDITIONAL ‘specs’... TALK TO YOUR JOBBER joi peo. te: 
AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER... 
111W (factory wired) ................ $139.95 The Model 111 is the only single commercial tube FILAMENT VOLTAGE, GAS, LIFE checks visually on N.R.I| 
tester that checks ai! tubes for both EMISSION and large meter... 5 individually Calibrated —— and 
Incl. carrying case and cover MUTUAL CONDUCTANCE separately. Filament current scales for mutual conductance tests. NEWLY DE- Thanks N.R 
is measured directly on large meter when checking SIGNED ‘‘NO BACKLASH’ ROLL CHART lists all tubes ai 
ov ai AB og a. NEW, oo ag including the pe? = mil series, re ] 
Prices slightly higher in the West. Prices and ROTARY SWITCH allow you ‘to check each tube sions are made for testing many Color tubes sp 
: : : s element individually NEW TYPE Single Rotary switch CRT's can be checked with accessory adaptor, Model 
specifications subject to change without notice. for complete short checks. The 111° makes all BIAS, PTA. R 
G 
SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY! a 
& WRITE FOR CATALOG RN 11-4 - 
¢ THE FINEST KIT AND WIRED TEST EQUIPMENT | r 
t 


DEVELOPMENT CORP. ocEANSIDE. NEW YORK US.A 


~sse 


fou Can Train at Home for Good Pay Jobs in 


=RADIO - TELEVISION 


cs! Growing Industry Offers Good Pay, Security, Bright Future 


Training PLUSOPPORTUNITY isthe ideal com- 

bination for success. Today’s OPPORTUNITY 

field is Radio-Television. Over 125 million home 

Radios plus 30 million sets in cars and 40,000,000 

Television sets mean big money, opportunity for 

trained Radio-Television Technicians. More than 

4,000 Radio and TV Broadcasting stations offer 

interesting and important positions for techni- 

cians, operators. Color Television, portable TV 
“a sets, Hi-Fi, other developments assure future ag 
growth. Radio, Television are both growing. Need J. E. SMITH 

r trained technicians is increasing! Founder 


Find Out What Oldest and Largest Home 
Study Radio-Television School Offers You | 


Since 1914—for more than 40 years—N.R.I. has been training 
ambitious men at home in spare time for Radio-TV. Thousands of 
successful graduates say N.R.I.’s 50-50 training method is a fast, 
easy, effective way to higher earnings, desirable jobs. Carefully 
planned experiments and practice with equipment supplied free of 
extra charge, bring basic principles, techniques to life right in your 
own home. Find out what dependable training can do for you. 


You Learn by Doing—Get Practical 


Experience with Kits N.R.I. Sends 
dd to Your Income Starting Soon 6 us takes the place of practical experience. 


$ $ k an yer Fo Sen a Course = — 

SS - adio Receiver and Vacuum olt- 

- Make 10 15 a Wee Extra — shown below. Use them to make tests, 
conduct experi- 
seme Fixing Sets inYour SpareTime rents, get practical 
Seeea Soon after enrolling, many N.R.I. students @XPerience. All 
| start earning extra money fixing neighbors’ —— yours to 

radio sets. Many earn enough extra to pay 

entire cost of course and provide capital to 

start their own full time Radio-TV business 

= after getting N.R.I. Diploma. If you want a 

= job with a future, find out how you can train 

® at home for Radio-Television. Mail Postage 

s Free postcard for Sample Lesson. See how 

practical it is to learn at home. Get 64-Page 

Catalog, too. See equipment you get, out- 

lines of courses, facts about opportunities in 


. , : © 
this growing field. Prices of N.R.I. cae %y re ] hi § | 
: are low, terms easy. ee t er B e (osm 

\.R.1. Training leads to good pay jobs like these. BROADCASTING: ae oe ee os os 42CUT OUT AND MAIL CARD NOW a 
Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and 
Avto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi. 
SHIP AND NARBOR RADIO: Chief atl Assistant Operator, Radiotelephone i SAM PLE LESSON NO STAMP NEEDED! 
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN- WE PAY POSTAGE 


MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service 
Dispatcher, Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans- i . 


miter Design Technician... AND MANY OTHERS. 


Moen BOTH FREE Ex 


Thanks N.R.I. for Good Start QuitJobtoStart Business i 


“Right now I am doing “I decided to quit m " - 7 p 
spare-time repairs on job and do TV work full i how you learn Radio-Television at home. You'll also receive 


r Ar 64-Page Catalog. 
Radios and Television. time. I love my work 
remem into full ies and am doing all a J NATIONAL RADIO INSTITUTE, Dept. E 


Y fi ll s 
servicing soon.” C. HIG- KLINE. OA Washington 9, D. C. 
GINS, Waltham, Mass. Bi Ohio I Please mail me the FREE sample lesson and 64-Page 


' ill call. 
116| ngineer with Station WHPE N.R.I. Started His Way up § ©2228: (No Salesman will call.) 


“I operated a successful “‘T was a cab driver earn- 
Radio repair shop. Then ing $35 a week. Then I { 
I got a job with WPAQ enrolled with N.R.I. 
mal now Tam ce VAN Now testerwith TV mak- State 
W. WORKMAN, High A nn. oo We een enes=hesnnwasececeesaapeelr on eres s) Nn earns et"? 7 
Point, N. C. Bloomington, Ind. Approved Member, National Home Study Council 


/ 4 


This card entitles you to Actual Lesson on Servicing, shows 


| Practice Servicing-Communications with Kits of Parts N.R.I. Sends| , 


YOU BUILD AC-DC 
Superhet Receiver 


N.R.I. Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 

=" Learn-by-doing. 


’ Tf [ ta i 

L , ee Sy 
~ YOU BUILD Vacuum Tube 
Voltmeter 


Use it to earn extra cash 


( YOU BUILD Signal Generator 
) "1 a = You build this Signal Generator. 


Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests, 

conduct ex- & 
periments. 


YOU BUILD 
Broadcasting Transmitter 


As part of N.R.I. Communications Course fixing neighbors’ sets; 
vom build this low power Transmitter, | bring to life theory 


earn commercial broadcasting operators’ | | 1 ~% ou learn from a 
methods, procedures. Train for your FCC a -R.I.’s easy-to- ‘, 
Commercial Operator’s License. . = a PA understand texts. \S . j 


Radio-Television Can Give You 


a Good Job with a Future 


Here is a line of work that people respect—a vocation where y 


| N.R.1I. Graduates do Important  \[eYa 4m can advance, win a place for yourself, earn good pay and gu 
much personal satisfaction in what you are able to do. And yo 
— Get Important Pay 


can learn at home in your spare time. Smart fellows everywhe 
y- = 


are using their spare time to develop new knowledge, new skil 
They know it is the trained man who gets ahead, gets the bet 
job, drives the better car, is respected for what he knows and can do 


Be a Skilled Technician 


The technical man is looked up to. He should be. He does inperts 
work, gets good pay for it. Radio-Television offers that kind 
work. There are more than 40 million Televisions, 150 million ho 
and auto Radios. Millions more are sold each year. There 
splendid opportunities for the man well trained in Radio-Televisio 
Servicing or Broadcasting. Micro-Wave Relay, Aviation and -Poli 
* Radio, Two-Way Communications for buses, taxis, trucks, etc. 


—— ge 


SE expanding—making more jobs, greater opportunity. 
Chief Engineer Paid for Instruments Has Own Radio-TV “See m 
with Station out of Earnings Business You Can Train in Spare Time 


“I am Chief Engineer of “I am doing very well in “We have an _ appliance . . ’ 

Station KGCU in Mandan, spare time TV and Radio. store with our Radio and Keep your job until you’re ready for a better one. + sae a 
N. D. I also have my own Sometimes have three TV TV servicing and get TV N.R.I. Courses are planned for men who can study only du 

spare time business serv- jobs waiting and also fix repairs. During my Army Spare time. You get many kits to build equipment, get practical 
icing high frequency, two- car Radios for garages. I service, N.R.I. training experience. You work on circuits common to both Radio and TY 
way communications sys- paid for instruments out of helped get me a top rated Equipment you build “brings to life” things you learn in N.R.L's 
tems.” R. BARNETT, Bis- earnings.” G. F.SEAMAN, job.” W. M. WEIDNER, easy-to-understand texts. Experienced NRL instructors, techni 
marck, N. New York, N. Y. airfax, S. D. cians, specialists devote full time to making sure you get the bes 


D. D 
ee) & Ke) and simplest Radio-TV training. Train as fast or as slow as you like 
—_ ie See Oo ther _Side an om Zz Tested Way To Better Pay 


N.R.I. Training is practical, thorough. You get the benefit 
FIRST CLASS { N.R.I.’s 40 years experience training men for success in 
| Television. Most successful N.R.I. men start without any knowl 


Permit No. 20-R of Radio, many without a high school education. Find out w 
(Sec. 34.9, P. L. & R.) Radio-Television training can mean to you. Make a decisive mov 
ix : i today toward becoming one of that select group—a Radio-T| 


Washington, D.C. Technician. Send for Actual Lesson and 64-Page Catalog, bot 
| FREE. NATIONAL RADIO INSTITUTE, Dept. E, Washington, D.C 


: | 
‘= SAMPLE LESSON AND 


‘5 CATALOG FREE 


BOTH 


CUT OUT AND MAIL 
POSTAGE-FREE CARD 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts., N. W. 
Washington 9, D. C. 
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here’s how you 


ean get more 


service calls 


.. repeat 


e@eee e@eeeoeee 


customers 


here y Garry Moore is advertising your special 
and gai ‘Picture Tube Clean-Up” September 14 
me through November 23. 
vd = When your telephone rings and you're 
id can do asked for the Garry Moore “Special Pic- 
> ture Tube Clean-Up,” grasp the oppor- 
ian tunity. Clean the picture tube faceplate 
snail and protective glass. Then check the set 
t kind for any needed service. But be sure you 
and have CBS tubes in your caddy. Your cus- 
Pelevisiot tomer will want them if tubes have to be 
nd Poli replaced. 
a CBS Tubes, through the Garry Moore 
“Special Picture Tube Clean-Up,” get 
e you into new television homes where 
at hon you can check sets for necessary serv- 
y cia ice. What’s more, CBS is building 
TV. DL EGAN MS Rul OOSwen so 0e $4 C600 08S s+66eRseeeRS Ee’. Ree eee 


NEW PICTURE TUBE CLEANER 


In the handy easy-to-use squeeze bottle 


Just S-Q-U-I-S-H it on and wipe it off! It’s the perfect cleaner 
for the picture tube faceplate and protective glass. Quickly dis- 
solves accumulated grime, dust and smoke. Gets glass clean. 
Leaves no annoying reflective film. 


Just a on for your caddy .. . won’t break or leak. Now available 
in the big 6 oz. squeeze bottle at your CBS Tube distributor’s. 


6 oz. squeeze bottle only 39+ net 
Ask your CBS Tube distributor for your FREE trial bottle ’ 


CBS-HYTRON 


Danvers, Massachusetts 


A Division of 
CCP T OSH H CEE EO HELES ESET HEHEHE LEH ESESESSEESESESESeSeeee0088 Columbia Broadcasting System, Inc. 


@eeoeeeeeeeeeaeeeeeeeeeeeeeeece 


See Gerry Moore building new business for you 
... Fridays 10:30 to 10:45 A.M., EST, over 
the CBS Television Network. Tie in. . . get new 
business and more profits. 
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Now, from 


Winegard 


“on eu $9995 


The Reece: 


(Color conte. 


TV ANTENNA 


for matchless Black-and-White TODAY 
and VIVID COLOR TOMORROW! 


Sell the antenna “‘with a future”... 
the Color’ceptor. 


Designed specifically to meet the criti- 
cal demands of color TV, this fabu- 
lous Color’ceptor also ranks as the 
industry's outstanding antenna for top 
black and white reception. 


Tested side by side with other makes 
by 50 independent service men — 
Color'ceptor walked away with per- 
formance honors in every single test 
category. 

1. MORE SENSITIVEI—47% more 
gain on high band, 30% more 
on low band. 

2. PICTURE QUALITY! —Color 
ond black and white. All 12 
channels. 


3. ABILITY TO REJECT CO- 
CHANNEL INTERFERENCE! 


4. CONSISTENCY OF PERFORM- 
ANCE —JIn spite of changing 
etmospheric conditions, even in 
extreme fringe areas. 

5. HORIZONTAL DIRECTIVITY — 
The ability to reject multi-path 
signal reflections and ghosts. 

And that’s not all—Color'ceptor fea- 
tures Winegard’s famous ‘“umbrella- 
ease” snap-open design, the patented 
“electro lens’*, gold anodizing for 
beauty and longer life. Available as 
an 11 element high performance, all- 
channel yagi unit at only $29.95 list, 
or with added “Power Pack” as an 
18 element unit at $44.90 list. 


EASIER TO SELL BECAUSE 
IT’S NATIONALLY ADVERTISED! 


Your customers prefer Winegard An- 
tennas because they know their qual- 
ity. They see them advertised in lead- 
ing national magazines, such as SAT- 
URDAY EVENING POST and others, 


Join the “Winegard Team” and 
reap sales and profits with Amer- 
ica’s most advanced antennas! 
For information, see your Jobber or write: 


Winegard co. 
3000 Scotten Bivd., Burlington, lowa 
** Pot. No. 2700105 * Optional ($14.95) 
22 


NEAL W. TURNER, chief audio engi- 
neer of the Heath Company, has been 
promoted to the 
post of merchandis- 
ing manager for the 
BentonHarbor = 
manufacturer of 
“do - it - yourself” 
electronic kits. In 
making the an- 
nouncement, Robert 
Erickson, president 
of the firm, pointed out that Mr. Tur- 
ner would be in charge of merchandis- 
ing the firm’s entire line of kits. 

Before joining Heath in 1950, he was 
associated with Hallicrafters Company 
in Chicago, holding various engineer- 
ing posts. 

* * * 

SCOTT HELT, patent administrator at 
Allen B. Du Mont Laboratories, Inc., 
passed away recently at the age of 49. 
He had been with the company since 
1944 ... THOMAS O. MOORE has joined 
the staff of ORRadio Industries, Inc. 
as chief electronic engineer ... The 
post of general sales manager of the 
Lansdale Tube Company is being filled 
by CYRUS H. WARSHAW, manager of 
semiconductor sales for this Philco di- 
vision . . . HAROLD J. SCHULMAN has 
been named assistant to the president 
of Trav-Ler Radio Corp. He will be in 
charge of marketing activities in ad- 
dition to his other duties ... DR. 
JULIUS A. STRATTON, Chancellor of 
M.I.T., has been named to receive the 
1957 Medal of Honor awarded annually 
by the Institute of Radio Engineers. 
The award will be presented at the so- 
ciety’s annual banquet on March 20, 
1957 during the organization’s national 
convention in New York . . . MORTON 
M. SCHWARTZ is the new vice-president 
in charge of sales for Olympic Radio 
& Television ... Supreme Transformer 
Corp. has named PETER N. VOURGA- 
NAS chief engineer... PHILLIP L. 
GUNDY has been elected vice-president 
of Ampex Corporation. He will retain 
his present post of manager of the 
firm’s audio division ... The _ Insti- 
tute of High Fidelity Manufacturers 
has appointed WALTER STANTON, presi- 
dent of Pickering & Co., as secretary 
and CHARLES FENTON, head of Fenton 
Company, treasurer of the organiza- 
tion. The two men succeed VINTON 
ULRICH who has resigned the dual 
post with the Institute .. . RICHARD 
CHAMBERLIN has been named manager 
of the newly established receiving tube 
department of Hitel-McCullough, Inc. 

.. DR. ERNEST WANTUCH has been 
elected vice-president of Airtron, Inc. 
and will head the firm’s new Cam- 
bridge Division . . . The appointment 
of ROBERT THALMER as chief engineer 


‘o- (eco eee Se ee 


of the radio and television division has 
been announced by Sylvania Electric 
Products Inc. ... ALLAN R. OGILVIE 
has been elected vice-president of Han- 
cock Electronics Corporation of Red- 
wood City, California. He was formerly 
associated with Remler Company ... 
ALVIN B. POLLOCK, a veteran of ten 
years’ service with Radio Corporation 
of America, has been named manager 
of the Bloomington, Indiana plant of 
the firm’s television division . . . JOHN 
R. JOHNSON has been named to head 
the sales and manufacturing operations 
of Standard Coil Products Co. Inc. .. . 
DR. SAMUEL B. BATDORF has joined 
Lockheed Missile Systems division’s re- 
search branch as assistant director and 
head of the electronics division... 
E. H. TAYLOR has been appointed to 
coordinate the sales promotion and 
market development activities for the 
commercial sound division of DuKane 
Corporation . . . HENRY K. KINDIG has 
been upped to the post of plant man- 
ager of the Ottawa, Ohio TV picture 
tube plant of Sylvania Electric Prod- 
ucts Inc... . WEEMS E. ESTELLE is the 
new manager of engineering for the 
Edison Voicewriter division of Thomas 
A. Edison, Inc. . . . The post of direc- 
tor of manufacturing at Pyramid Elec- 


tric Company is being filled by HERMAN. 


J. SCHORLE. He was formerly asso- 
ciated with Micamold Electronics 
Manufacturing Corporation and Tobe- 
Deutchmann sa ae hag nie 


L. J. BATTAGLIA has wan appointed to 
the post of manager, Marketing De- 
partment, RCA ,, 

Components Divi- 
sion. He will be re- 
sponsible ffor_ all 
marketing and sales 
activities of this 
newly formed divi- 
sion. 

He joined the gen- 
eral office of RCA 
at Camden in 1941. In 1944 he was on 
the market research staff and a year 
later was transferred to the renewal 
sales group of the Tube Division. Five 
years later he was named field force 
manager in renewal sales and three 
years later was named manager of 
equipment and parts marketing, a post 
he held until his recent promotion. 

He holds a Master’s degree in Busi- 
ness Administration from the Uni- 
versity of Pennsylvania. 

* * * 
THERMISTOR CORPORATION OF AMER- 
ICA and VIBRO-CERAMICS CORPORA- 
TION have been merged with GULTON 
MFG. CORP. and the name of the com- 
bine changed to GULTON INDUSTRIES, 
INC. The merged firms will operate as 
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RCA offers you the 
=| finest trainins 
=| at home | 
=| Radio-TV 
=, electronics, 
:| TV servicing, ¥ 
olor TV 


SEND FOR THIS FREE 
S| BOOK NOW! wcrc carro ruc tan 


rive 

orce at a time. This 52 page book contains complete 
rae information on Home Study Courses for the be- 
post ginner and the advanced student. 


RCA Institutes, Inc., Home Study N-116, 
350 West Fourth Street New York 14, N. Y. 


! 
® 1 
1 Without obligation, send me FREE CATALOG VETERANS 
| on Home Study Courses in Radio, Television 
| RCA INSTITUTES, INC, | 2.500. site cry Ss 
! o ee 
1 
| 
| 


Name 


P.L. 550 
TON 4A SERVICE OF RADIO CORPORATION of AMERICA ee eins CHECK HERE 
om- 350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


Address........... .... () 
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Cartridge replacements 
are a“Snap” with Sonotone 


Sonotone 1P and 2T mount the same way, take the place of 
up to 12 different models in other cartridge lines 


Time is money to you, so why be Stick to the Sonotone 2-model 
slowed down by handling a variety _ line and you'll find you cut installa- 
of different cartridges that mount _ tion time to an absolute minimum. 
various ways? Sonotone Ceramic Your customers will applaud for 
1P (single-needle) and 2T (turn- another reason —Sonotone cart- 
over) are all you need for over90% _ ridges, leader in the field, in virtu- 
of quality replacement jobs.They’re ally every case give better response 
a cinch to install in almost any arm _ than original equipment...enhanc- 
—let you do the job the same quick, ing your reputation for quality 
easy way time after time. work. 


New standard of the phono industry 

In more than half the quality 

phonographs made today by leading 

manufacturers, you'll find one 

of these Sonotone cartridges. All MAN, 
> ‘-. 


the more reason why you should d ej 7. 
standardize on Sonotone. = le 
% éy 


inc’ 


Electronic Applications Division 


SONOTONE.corpoRATION 


ELMSFORD, N. Y. 
In Canada, contact Atlas Radio Corporation, Ltd., 50 Wingold Avenue, Toronto 
24 


a division of the new organization . . 
RAYMOND ROSEN ENGINEERING PROD- 
UCTS, INC. has changed its corporate 
name to TELE-DYNAMICS INC. No cor- 
porate or personnel changes are in- 
volved . . . PLESSEY INCORPORATED 
has been formed in the U. S. to further 
existing associations between THE 
PLESSEY COMPANY LIMITED of England 
and a number of American manufac- 
turers. Headquarters are at 41 East 
42nd Street, New York, N. Y. ... OX- 
FORD ELECTRIC CORPORATION has pur- 
chased all tools, dies, and inventory of 
the rear seat speaker line from LOWELL 
MANUFACTURING COMPANY of St. 
Louis . . . LITTON INDUSTRIES of Bev- 
erly Hills, California has purchased 
TRIAD TRANSFORMER CORP. of Los 
Angeles and its Indiana subsidiary, 
UTRAD CORPORATION. The parent firm 
now operates nine plants throughout 
the U. S. 

* * *” 
BENJAMIN H. BALLARD, JR. has been 
appointed to the post of sales manager 
for consumer prod- 
ucts by the Nation- 
al Company of Mal- 
den, Mass. 

He has served as 
the company’s as- 
sistant sales man- 
ager and, recently, 
as manager of dis- 
tributor sales. In 
his new post, he will be responsible for 
the sales management of all the con- 
sumer electronic products made by the 
firm including communications receiv- 
ers, high-fidelity music systems, and 
various electronic components. 

He joined the firm in 1954 after sev- 


eral years with Westinghouse. 
* * * 


STACKPOLE CARBON COMPANY of St. 
Marys, Pa., celebrated its Fiftieth An- 
niversary early this fall. 

Founded in 1906 as the Stackpole 
Battery Company, the name _ was 
changed to its present form six years 
later wher. carbon brushes and other 
carbon graphite specialties were added 
to the line. 

The company has its main offices 
and two plants in St. Marys, three 
plants in Kane, Pa., and one in John- 
sonburg, Pa. In 1953, electronic com- 
ponent manufacturing was begun by 
Canadian Stackpole Limited in a mod- 
ern plant in Toronto. 

* * BS 

WILFRED L. LARSON, president of 
Switchcraft, Inc., has been elected 
president of the 
Electronic Industry 
Show Corporation 
(formerly the Radio 
Parts and _ Elec- 
tronic Equipment 
Shows, Inc.) and 
will head the asso- 
ciation’s 1957 Elec- 
tronic Parts Dis- 
tributors Show held in Chicago. 

Serving with him will be Jerome 
M. Kirshbaum of Precision Apparatus 
Company as vice-president; William J. 

(Continued on page 106) 
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TRAIN FOR A TOP-PAY JOB AS A'TELEVISION TECHNICIAN 
NO PREVIOUS EXPERIENCE NEEDED — study AT HOME iopour SPARE TIME. 


RADIO-FM-TV 
TECHNICIAN 
TRAINING 


FM-TV 
TECHNICIAN 
TRAINING 


EXTRA 
LABORATORY 
TRAINING IN 
NEW YORK 

CITY 


AT NO EXTRA 
cost! 


My School fully approved to train Veterans under 
new Korean G. 1. Bill. Don’t lose your schoo! bene- 
fits by waiting too long. Write discharge date on 


> Transmitter 


i’ Public Address System 


/ Combination Voltmeter- Wa 
Ammeter-Ohmmeter 


= 


MAIL THIS COUPON TODAY! 


Mr. Leonard C. Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION 


Dept. RT-11C, 52 East 19th Street, New York 3, N. Y. 
Deor Mr. Lone: Send me your NEW FREE BOOK, FREE SAMPLE LESSON, 


ond FREE acids that will show me how ! can make TOP MONEY IN 
TELEVISION. ! understond | am under no obligation. g 
(PLEASE PRINT PLAINLY) a 

Name. Age. 
Aire & 
Radio-Television Training Association Et aca 

pm 0 AM INTERESTED IN: 
adio-Felevision Fraining ASSOCIATION PRR eaedaRaam tsar ser emenren BL 
C TV Studio Technician Course ot 
ee ee ee ee 
2 
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USED EQUIPMENT BARGAINS 


Hey! Now’s your chance to get in on some of the best bargains in 
used ham equipment to come along in a long time. Our wild deals 
with our "Surprise" Trade-In Allowances have finally caught up 
with us — we find we’re loaded with the used ham gear listed be- 
low. We have to move them NOW. So don’t delay — order the unit 
you want TODAY. They won’t last at these LOW prices. Give a 
first and second choice if possible. 20% required on C.O.D. 
orders. No equipment held without a deposit. 


B&W 5100 Transmitter 
B&W 5100S Transmitter 


CENTRAL ELECTRONICS 10A Exciter 
CENTRAL ELECTRONICS "A" Slicer 
GONSET Standard 2-Meter Communicator 
GONSE T Deluxe 2-Meter Communicator 


HALLICRAFTERS HT-18 VFO 
JOHNSON VIKING | Transmitter 
JOHNSON VIKING II Transmitter 
JOHNSON VIKING VFO 
MILLEN 90711 VFO 

STANCOR ST-202 Transmitter 


$299.50 
324.50 
69.50 
39.50 
129.50 
149.50 
42.50 
149.50 
229.50 
29.50 
74.50 
59.50 


SAVE money on that new amateur gear. Let Walter 


Ashe make you one of his famous “Surprise” 
trade-in offers on your used (factory-built) test 


NEW HAM GEAR and communications equipment. Use the handy 


B&W 5100-8 TRANSMITTER 


Bandswitching, VFO or crystal controlled. 
All bands 80 thru 10 meters. 180 watts 
input on CW, 140 watts AM, 180 watts 


coupon and get your trade-in deal working today. 


COLLINS 75A-4 RECEIVER 


SSB when used with 51SB-B SSB generat- L TREY | Sena 
or. TVI suppressed. Net........... $ 475.00 pied nsooaiee hig —— 
NATIONAL NC-300 RECEIVER 
The "Dream Receiver" with super 
NEW JOHNSON VIKING TRANSMITTERS selectivity and sensitivity. For all 


“VALIANT” 


275 watts input CW, SSB (P.E.P. with 
SSB exciter). Built-in VFO. 160 thru 10 


meters. Complete kit with tubes. 


bands 160 thru 1'4 meters (6, 2, and 
1% meters with plug-in converters). 


Less speaker. Net........00. $ 399.00 


“PACEMAKER” 
SSB transmitter-exciter. 90 watts P.E.P. 
input SSB, CW, 35 watts AM. Upper and 
lower sideband selection. Built-in VFO. 
80 thru 10 meters. With tubes. Wired and NEW HALLICRAFTERS $X-101 RE- 
PORES ONY. Mb tisiascciivscsvecsess $ 495.00 CEIVER. Less speaker. Net.....$395.00 


WRITE FOR FULL INFORMATION 
ABOUT OUR TIME PAYMENT PLAN 


All prices f. 0. b. St. Lovis. © Phone CHestnut 1-1125 


RADIO CO. 


1125 PINE ST. © ST. LOUIS 1, MO. 


WALTER ASHE RADIO COMPANY RN-11-56 
1125 Pine Street, St. Louis 1, Mo. 

Rush my order for used equipment as follows: 

EE Fae eae atc Lan. sec we FokGlesiken 9x sab apde dice buw edo eoGoewedadeeta aslledbcwuk Bho vidhaccnnuteerces 
NN NE Rha Nia retina nis 90S 5s Shodan Gs sas as hpubsodaen chubabpondnanncnseshabentotereahseleteevesoetine 


Remittance for $............ is enclosed. 
(0 Send free list of additional used equipment bargains. 
(J Send new free 1957 Walter Ashe catalog. 


@eeeeeeeveeeoeo ee eee 


So reese dssncekis coeds pectic budeess sawenteaxn Zone..... DOD. cedoviieshaudswianevektegss iaphavnetensecde 4 
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IF JOBS LIKE THESE 


ARE “ON YOUR MIND” 


... but you can’t qualify 
because you lack 
ADVANCED TECHNICAL KNOWLEDGE... 


SEND NOW FOR 
CREI'S NEW FREE BOOKLET 


It’s crammed with facts and data—containing a tested 
plan to make you ready for the big jobs and a high- 
salaried career now being offered in 


RADIO—TELEVISION—ELECTRONICS 


The want ads above are real ones . . . they 
appear almost daily in magazines and news- 
papers—all over the country. They show how 
desperately the electronics industry needs 
trained men. On the other hand, they give 
you a good idea of what opportunities await 
you—if you get advanced technical training 
now. And no wonder trained men are 
needed! Look what’s happening in just a 
few phases of the booming world of elec- 
tronics: 

40,000,000 TV sets 
stations on the air—more coming. Color TV 
is coming ahead fast. More than 125,000,000 
radios in use. More than 97,000 radio- 
equipped police cars. At least 87,000 
radio-equipped American ships. Top manufac- 
turers sold billions of dollars worth of elec- 
tronic equipment in 1955. By 1960, the radio- 
electronics industry should do no less than 
15 billion dollars of business per year, not 
counting military orders. 

What do these figures mean to you? They 
mean that thousands of new electronic jobs 
have been added to the great, expanding 
field of electronics. 


LITERALLY THOUSANDS ARE NEEDED! 

You are needed—for development, research, 
design, production, testing, inspection, manu- 
facture, broadcasting, telecasting, servicing. 
But you can qualify only if you take time 
to advance your knowledge . . . if you take 
2 minutes right now to write for the free 
CREI booklet, with no obligation. 


SHORTEST DISTANCE TO A GOOD CAREER 
IS CREI TRAINING 


If you follow the plan outlined in our free 
booklet, you will be in line for promotion 
and pay increases in short order. Read what 
these typical CREI graduates have to say: 


“In this time of less than two years, I have al- 
most doubled my salary and have gone from wire- 
man to engineering assistant and now to junior 
engineer. I have CREI to thank.”-—Frank A. Eck- 
ert, 22 Clover Lane, Levittown, Pa. 
“I chose CREI training upon recommendation of 
two top engineers. Before I completed the course, 
became transmitter chief of a 5 kw station. I 
am now employed as a technician at a 100 kw 
TV station and in spare time have a good TV 
Sales _and service business.’"—Arlie D. Patton, 
203 Burke Ave., San Antonio, Tex. 


CRE! rene Just WHAT 
INDUSTRY ORDERED 


By method, experience, and personnel—CREI is 
equipped to teach you what you will need when 
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you translate your study into work. As proof that 
CREI knows what industry wants, many leading 
companies choose CREI to train their own tech- 
nical staffs. Among them: United Air Lines, Ca- 
nadian Broadcasting Corporation, Columbia 
Broadcasting System, Glenn L. Martin Co., All- 
America Cable and Radio, Inc.. 


TOP FIRMS LOOK FOR CRE! MEN 


A CREI diploma itself is ample proof to many 
leading companies that a man is worth hiring. 
Moreover, employers contact us regularly for 
graduates to fill good jobs. Our placement bu- 
reau cannot keep up with the demands. 


Typical recent requests: 
“In view of the fact that we have recently 
merged with the General Dynamics Corporation, 
we are entering a period of greatly expanded ac- 
tivity. Our need for the technical institute gradu- 
ate is, therefore, greater than it has been, and 
we are interested in bringing our opportunities 
to the attention of your students.” 
Stromberg-Carlson Company 
Rochester 3, New York 


“Just about four months have passed since I 
made my first recruiting trip te CREI. As a re- 
sult of that visit Messrs. Kohs, Plante and Wen- 
ger are now members of the Laboratories and Mr. 
Kresge soon will be... we have some openings 
now and will have others .. .”—Bell Telephone 
Laboratories, Murray Hill, N.J 


NAME YOUR FUTURE—GO AFTER IT—GET IT 


What do you want? To pass FCC exams? Start 
your own business? CREI has helped others reach 
these goals, and can help you. Or, do you want 
to go after good-paying electronics jobs, secure, 
permanent careers like those advertised above? 
Whatever your choicé; CREI can help you as it 


MAIL THIS COUPON 


CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula © Founded 1927 
3224 16th St., N.W., Dept. 1111-C, Washington 10, D.C. 
Please send me your course CHECK FIELD OF GREATEST INTEREST 

outline and FREE illustrated [ Practical Radio Electronics 


has helped thousands of men—provided you have 
the ambition to follow the plan. 


NO COLLEGE DEGREE NECESSARY 

If you have the equivalent of a high school edu- 
cation, and are good at mathematics, and have 
had some electronic experience—you can qualify 
for CREI and for the fruits which await you 
upon graduation. 

CRE! ALSO OFFERS RESIDENCE TRAINING 

CREI Residence School in Washington, D.C. offers 
training at same high technical level. Classes 
start at regular intervals. Qual ified residence 
school graduates earn degree: ‘Associate in Ap- 
nlied Science.” Check coupon if you prefer resi- 
dence study. 

KOREAN WAR VETERANS: 

If you were discharged after June 27, 1950, 
let the new G. I. Bill of Rights help you 
obtain resident instruction. Check coupon 
for full information. 

DON'T WASTE ONE MINUTE, 

INVEST TWO MINUTES... 

. .- . and fill out the coupon—mail it 
right away. No _ obligation—you have 
nothing to lose but your present job in 
exchange for more money, a bright future 
and job security in a wide choice of elec- 
tronics fields. Act today—and you'll receive 
your free booklet as 

and the CREI plan 
by return mail. No 
obligation, 


To help us answer your request 
e 


Booklet ‘‘Your Future in the sooeering intelli nog please give th 
New World of Electronics"... [J (AM. Fa adio Engineering following information: : 
describing opportunities and TV 
CREI home study courses in -| bractical Television - maataaea EMPLOYED | 
Practical Electronics Engineer- Practical Aeronautical Wy ig saiccee sxc voscnsduaedeee’ | 
ing. ee. 2. sesnsth pin aticedoeacwuccauten eee | 
TYPE OF 
| Name Age PRESENT WORK............... 
Rai em tau) ue S08. 1AD CON ape ie eS De tales oo SI a 
| Street. 4 | 
° BACKGROUND................. 
[Cpa 4 
: i ELECTRONICS 
CHECK: [] Home Study ([(] Residence School tectromics 
| Be cnesdbdige vserviy Sete Ea Ra eee conten CIT | 
Qecem cena Gn Gee Guat ens Guim: GD GINED GE GUD GERD GMD GUND GENO GN cic ais a conan sou ee Gn Gin SNS SD SSO SND SY ens ‘op seu cee ss cam 
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FOR THE FIRST TIME IN HEFT HISTORY... 


cabinart 


That’s sechi Now you can 
aker enclosure 
ther you are 
do-it-yourselfenaae 
it-yourselfer. No more 
messing with shellac, furniture 
stain, varnish, wood putty, 
rags and the rest of the gookum 
. this time you really need 
only a screwdriver to assemble a 
superb piece of cabinet-work 
with that supremely professional 
““CABINART” finish. Each enclosure 
ith every outside piece pre-finished 
n bea vutiful hand-rubbed korina or mahogany 
veneers. The assembled kits are absolutely 
indistinquishable from their world-famous 
actory-assembled ‘‘CABINART"’ 
counterparts. Best of all, the money you 
would otherwise spend on finishing 
tools and materials more than makes up 
the price difference between a 
pre-finished kit and an unfinished kit, 


Model PFK-120/150 

(pfK=Pre-Finished Kit) 

Pre-finished kit version of the REBEL 4, 

Paul Klipsch-designed CABINART corner horn 
for 12” or 15” speaker systems, 

PFK-120, for 12” woofer drivers: 

Shipping Weight 42 Ibs 

Model K-12, unfinished kit... 

Model KR-4/12, factory-assembled 

and finished version of same. 

PFK-150, for 15” woofer drivers: 

Shipping Weight 48 Ibs...___. $58.00 net 
Model K-15, unfinished kit... $42.00 net 
Model KR-4/15, factory-assembled 

and finished version of same.__.$87.00 net 


ageapemereneanee 


: 
; 
| 
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Model PFK-300 

(pfK=Pre-Finished Kit) 

Pre-finished kit version of the 

REBEL 3, CABINART’s famous 

Klipsch-designed corner horn for 15“ 

speaker systems. Response down 

to nearly 30 cps. 
Shipping Wt. 61 Ibs. $72.00 net 

Model K-3, unfinished kit — 

OF SQM Cn eeecsnenevneecenenernene 49,50 net 

Model KR-3, factory-assembled and 


finished version of same....$99.00 net 


Model PFK-500 


pfK=Pre-Finished Kit) 

re-finished kit version of the REBEL 5, 
the extra-compact CABINART corner horn 
designed by Paul Klipsch for 8” 
and 12” speaker systems. 

Shipping Weight 34 Ibs. 
Model KR-5, factory-assembled and 
finished version of SAMO eeen-nenn48.00 net 
Model K-5, unfinished kit 
VEFSIOM OF SQM Cae ecenesnenreeerneneereee .--$24.00 net 


$36.00 net 


Model P-610/630 
Pre-finished versions of the 
CABINART Model 61/63 kits ( folded 
corner horns) for 12” and 15” 

By vg ny respectively. 

P-610, for 12” speakers: 

Shipping Wt. 39 Ibs $25.95 net 
Model 61 wits kit 

version of same.........$19.95 net 
P-630, for 15” speakers: 
Shipping Wt. 39 Ibs... ..$29.95 net 
Model 63, unfinished = 

version of same..........$23.95 ni 


...and don’t forget— 
CABINART can supply you with 16 other hi-fi kits, 29 kinds of equipment 
cabinets, 4 matched speaker systems and 20 different hi-fi accessories. 


i rt 
Write For Complete cabinart ‘57 Catalog Cc a b i n = | 


CABINART FURNITURE 1S MANUFACTURED BY G & H WOOD PRODUCTS COMPANY, 99 NORTH 11 ST., BROOKLYN 11, N. Y. 
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When only the bestis 
good enough... 
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magnetic recording tapes on 


H > 


base 


Model’s outfit by Mme. €. Grangé 
Car by Jaguar 
PLUS 50 by Soundcraft 


For true high fidelity now — and from now on —choose from 
these Soundcraft tapes. All are made with Oscar-winning 


Soundcraft oxide on extra-strong “Mylar” base. 


PLUS 50— get 50% longer play 
PLUS 100=— twice as much on a reel 


“LIFETIME” — guaranteed for life 


PLUS 50 


FOR EVERY SOUND REASON 


ceeves SOUNDCRAFT cone. 


Fupont trademark 10 East S2nd Street, New York 22, N. Y. 
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why you should order a 


TECH-MASTER HEFIKIT , 


oe today! 


YOUR CHOICE OF FOUR 
Hi-Fi TECH-MASTER KITS: 


TECH-MASTER TM-15A Ultra-Linear 

Williamson-Type 20-Watt Power Amplifier Kit 

Flat th hout the audibl y range os 
well as ‘considerably below and above it. ‘Vanishingly low 
distortion at all normal listening levels. Not more than 
Y2% intermodulation or harmonic distortion even at 15 
watts output. Smooth, crisp, transparent listening quality. 
Hum and noise level 70 db 
below rated output. fi 1 volts RMS input required for 20 
watts output. Specially wound high-fidelity output transformer with 4, 8 and 16 ohm a 
impedances, Comes with sockets, terminal strips and connectors already mounted. 


Model TM-15A (dimensions 9” x 12” x 6/2"; weight 27 Ibs.) $49.95 


TECH-MASTER TM-16A 
De Luxe, Self-Powered Preamplifier-Equalizer Kit 


Completely redesigned according to the latest techniques. 
Contains the most advanced features. 5-position phono 
equalizer (78 rpm, old 78s, RIAA, ffrr, AES). Four input 
channels (one low-level, high-gain input for magnetic car- 
tridges; three high-level; high-impedance inputs for AM, 
FM, or TV tuner, crystal or ceramic nat high-output 
microphone, tape recorder, etc.). ting control. Bass and treble controls 
with 15 db boost or cut at 20 cps bee 20 ke, respectively. Cathode follower output. Smartly 
styled in handsome lacquered cabinet. Comes with sockets, terminal strips and connectors 
already mounted. Amazingly simple to assemble for trouble- free high-fidelity results. 


Model TM-16SP (dimensions 97/_" x 33/4" x 42"; weight 4 Ibs.) $24.50 
Matching gold 1.50 
TECH-MASTER TM-17P 


Economy Preamplifier-Equalizer Kit 

Same basic design as the Model TM-16SP, except for 
3-position phono equalizer (78 rpm, RIAA, AES), standard 
true-taper volume control and provision to obtain power 
from the main amplifier or a similar external power 
supply (120 volts DC @ 6 ma, 6.3 volts AC @ 600 ma). 
Plug-in connection for TM-15A furnished. Cathode follower 
output. Gold-tone cabinet. Comes with sockets, terminal 
strips and connectors already mounted. 

Model TM-16SP {dimensions 97/g" x 33/g% x 41/2"; weight 4 US.) ccccccsccescseseenreennenneenen $19.95 


TECH-MASTER FM-18 
Hi-Fi FM Tuner Kit 


Designed for optimum reception and sound quality at mini- 
mum cost. Sensitivity 4 microvolts for 20 db quieting. IF 
bandwidth 200 Kc. Drift-free ratio detector. Automatic 
frequency control (AFC) with manual front panel cutoff. 
Micro-vernier tuning. Both cathode follower and high- 
impedance outputs provided. Self-contained power supply. 
Very easy to assemble. 

Model FM-18 (dimensions 41/2" x 8” x 6%"; weight 612 Ibs.) $29.95 
Model 18-C Cabinet . 7.50 


TECH-MASTER CORPORATION 
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TECH-MASTER amplifier, preamplifier, tuner 
and radio kits represent the ultimate in modern 
electronic kit design—nothing is easier or more 
fool-proof to assemble; nothing gives finer per- 
formance once assembled! 


TECH-MASTER hi-fi kits carry the double guar- 
antee of the Tech-Master Corporation, famous 
leaders in custom television and high fidelity 
since 1942, and of the LOCAL electronic parts 
distributor who fills your order and acts as your 
convenient, near-by source of expert informa- 
tion and advice. Ask him to demonstrate a 
Tech-Master kit when you are in his neighbor- 
hood — consult him again if you should ever 
need technical assistance, testing or service 
after you have purchased your kit! 


TECH-MASTER hi-fi kits now offer you the 
unique convenience of simplified mail order 
from a LOCAL firm combined with the extra 
courtesy and sales backing you expect when 
dealing with a reliable parts-distributor. 


ORDER NOW FROM YOUR NEAREST 
TECH-MASTER DISTRIBUTOR: 


California, Burbank 
Valley Electronic Supply 
1302 W. Magnolia Avenue 
California, San Francisco. 
San Francisco Radio and Supply Company 
1284 Market Street 
Colorado, Denver 
Radio Products Sales Company 
1237 16th Street 


Connecticut, West Hartford 
Audio Workshop 
1 South Main Street 

District of Columbia 
Electronic Wholesalers 
2345 Sherman Avenue, N.W. 


Florida, Miami 
Flagler Radio 
1066 West Flagler Street 


liinois, Chicago 

Musicraft 

48 East Oak Street 

Newark Electric Co. 

223 West Madison 

di , Indianapolis 

Graham Electronics Supply 
102 South Pennsylvania St. 


Massachusetts, Boston ee 
Radio Shack Corp. i 
167 Washington St. 

Missouri, Kansas City 
Burstein-Applebee Company 
1012 McGee Street 


New York, Albany 
Fort Orange Radio Distributors 
904 Broadway 
New York, New York 
Hudson Radio & TV Corp. 
48 W. 48th Street 
Terminal Radio Corp. 
85 Cortlandt Street 
North Carolina, Charlotte 
Shaw Distributing Co. 
205 W. First Street 
Ohio, Cleveland 
Progress Radio Supply Co. 
415 Huron Road 
Pennsylvania, Philadelphia 
Almo Radio Company 
412 North 6th Street 
Pennsylvania, Pittsburgh 
Cameradio Company, Inc. 
1121 Penn Avenue 
Tennessee, Memphis 
Bluff City Distributing Co. 
234 East Street 


” Aeme Radio Supply Co, 
1009 N. Water Street 
Canada, Montreal 
Canadian este Supply Co. 
275 Craig Street W 


75 Front Street, Brooklyn 1, New York 
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TELEVISION. cuicrronics- - RADIO 


) IN ONE DYNAMIC, MODERN SHOP METHOD, ) 
: HOME TRAINING COURSE 


L. J. ROSENKRANZ 
President of NATIONAL SCHOOLS 
This Master-Shop- 
Method course is com- 
oy oe up-to-date. 


* Registration applied for 


Another great advance in HOME STUDY TRAINING. Let National 
Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop-Method, for today’s 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 


tronics, Radio Industry. 


Check all you receive in One Master 
Course at One Low Tuition 

1. Television — Including Color TV 
2. Radio — FM and AM 

3. Industrial Electronics 

4. Sound Recording and Hi-Fidelity 
5. Preparation for FCC License 

6. Automation 

7. Radar and Sonar 

8. Communications 


ALL OF THIS MODERN, NEWEST, 

PRACTICAL EQUIPMENT IS YOURS TO KEEP! 

¢ Parts to Build a modern TV set, including 
large screen Picture Tube. 

¢ Parts to build a powerful Superhet Re- 
ceiver, standard broadcast and short wave. 

¢ Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Si al Generator 

© Professional Multitester 

© These are a MUST for all technicians. 


YOU DO MANY PRACTICAL JOBS. 
You do servicing, circuit analysis and 
many other down-to-earth experi- 
ments. You build a modern TV set 
from the ground up ... with equipment 
kits we give you, including a new large 
screen picture tube and professional 
Multitester, at no additional charge. 


EARN AS YOU LEARN! Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 
GET GRADUATE ADVISORY SER- 
VICE, TOO. 


Los Ang 
the TV and Electron- 
ics center of the world, 
we are able to keep in 
constant touch with the 
industries’ latest de- 
| velopments. As a stu- 
» dent, you will quickly 
waster ol Ghee tt home ._. in your spare 
time. Your earning power will grow with 
every lesson. Just as th d National 
Schools graduates do every day, you can 
handle servicing, ae. iring, 
hundreds of other jobs, € fe money 
in your own Sellen hg SECU E YOUR 
FUTURE—NOW SEND COUPON BELOW. 


IN THESE MODERN TV STUDIOS, SHOPS AND 
LABORATORIES, your Shop Method Home 
Study Course was developed by experi- 
enced instructors and engineers. What 
an advantage that is to you at home — 
each lesson is tested, proved, easy to 
understand. You can master the most up- 
to-date projects, such as color TV set 
repair, printed circuits — even prepare 


for F.C.C. License and industrial elec- 
tronics without taking a special course 
} TAKE YOUR FIRST STEP NOW TO 
A TOP-PAY JOB IN TV, ELECTRON- 
y ICs. —- SEND COUPON BELOW 
APPROVED FoR 
4 rit VETERANS 
Tecerel > AND 
tollabiadeed NON-VETERans 


* NATIONAL SCHOOLS 


4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 
187 N. LA SALLE ST., CHICAGO 1, ILL. 


IN CANADA: 811 W. Hastings St., Vancouver, B. C. 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles, California 


ys FAST SERVICE— MAIL NOW TO OFFICE NEAREST YOU! i 


NATIONAL SCHOOLS, DEPT. RH-116 
4000 S. FIGUEROA ST. or 187 N. LA SALLE ST. 
; LOS ANGELES 37, CALIF. CHICAGO 1, ILL. | 


Rush free TV-Radio “Opportunity” Book and sample i 


lesson No salesman will call. l 
| NAME BIRTHDAY___19__ ! 
; ADDRESS seta pa a 8 
\ cITY_ ets 2 emai eam 
VETERANS: Give Date of Discharge 
© ae oe oe oe oe es ee es es es es es es es 
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for dependable 
replacement in 


critical circuits 


A BASIC@wewe NEERING FEATURE OF RUB BECcCIVING TUBES 


To cut down on “tube juggling’’ and circuit realigning, RCA controls the 
quality of your tubes for you—at the factory. 

Take the RCA-6SN7-GTB, for example. Every single tube—not just one 
out of a batch—is subjected to no less than 11 tests for individual 
electrical characteristics. Before and during manufacturing, RCA 

closely controls such things as: (1) Cathode material to insure uniform 
cathode emission and minimize interface resistance, (2) Heater wire to 
assure even cathode temperature, (3) Grid dimensions and inside plate 
diameter to insure uniform transconductance, (4) Mica hole size and hole 
spacing to reduce microphonics. 

Yes, you can rely on the electrical uniformity of RCA Receiving Tubes! 
Tell your distributor to fill your tube order with RCA Tubes only! 


RECEIVING TUBES 


RADIO CORPORATION OF AMERICA, HARRISON, N.J. 


® 


Just released: 28-page- 


booklet, “RCA Receiving 
Tubes for AM, FM and 
TV."’ Up-to-date. Gives 
characteristics and socket 
connections for more than 
600 types. See your RCA 
distributor for Form 
1275-G, or write RCA, 
Commercial Engineering, 
Section E32X, Harrison, 
N.J. 
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of this unique club 
you can get ANY LP 


. that’s a saving of 


38% off the 
current list cS 


(ANY LABEL 


A savin 
on each 


orded at DEALER’S | 


ma 


throughout the year. 


Note: There is a few cents posta 3. 


and handling charge or all ordes: 


November, 1956 


4 One 10” or 12” LP record abso- 
lutely FREE, ANY record — ANY 
label—the choice is entirely up to you. 
(the value of this FREE record alone 
is actually worth the greater part of 
your $10. membership fee. 


* @ During the 24 month period of your 


membership, you may purchase as 
many or as few records as you wish. 


3 There are no restrictions of any 
kind. You may order any LP record— 
any label, major or minor — RCA, 
Decca, Columbia, Capital, Mercury, 
London, Westminster, Urania, Vox, 


XCEPTIONS) 


g of $1.50 or more 
and every record. 


ith your membership: 


hocmmaine \ pws ita record of your choice 
an 


If you are a true record collector, be it classical, pop 
or jazz this club was designed for you. If you 
usually purchase as few as one record a week you 
will save over $75. a year. 


The membership fee is 510. for two years and 
entitles you to the following: 


Hayden Society, etc., any LP listed in 
any record Catalog. No exceptions— 
in short, any LP ever recorded. 


& Each month you will receive, ab- 
solutely FREE, a new record catalog 
worth 25¢, listing every LP ever 
recorded. 


§ All records are guaranteed factory- 
new and in perfect condition assuring 
the highest standards of Hi Fidelity 
recording. Exchanges on any defec- 
tive records are made immediately 
without charge. 


We do NOT manufacture records. You are not limited as to selection. 


A Christmas Gift that’s really different £ 


Now ... just in time for Christmas — 


Give your music loving friends a two year club membership . simply 
send us their names and addresses together with a $10. check for each 
membership. They will actually save many hundreds of dollars on their 
record purchases and will also receive any 10” or 12” record of their 
choice FREE plus all the other benefits of the Nel-Kaye Record Club 
as listed above. 


MONEY BACK GUARANTEE 


Full membership fee (less cost of Free 


Special Offers at Dealer’s Cost 


will be made from time to time to 
club members on all accessories such 
as diamond needles, tapes, record 
racks, Hi-Fi phonographs etc. 


BER RE RE RR RE RE ER ER Ee eee 
Make checks payable to Dept. R-12 
NEL-KAYE RECORDS, Inc. 1604 York Ave., New York 28, N. Y. 


lam enclosing $10 [] check or [] money order covering two year membership 
in the “Nel-Kaye Record Club of the Year.” This does not obligate me in any 
way. | may order as many or as few records of my choice as | wish. 


PU TMI LT, POCCIED COICO Ties disecssscosesoscsacancess.cadebasghtvdeteebenticexertauns 


membership record) refunded within 
60 days if not completely satisfied. 


JOIN TODAY 
and save 
ny, many dollars 
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..: It’s worth Engineered Cable 


a om the 
Items fr Li ne” 


Complete Belden 


_ oo oo | 


aK HE DB 


Intercommunications systems in 
the Statler Hilton in Dallas, 
and other leading hotels 

with intercommunications 
systems, are wired by Belden. 


aaa ‘ 
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WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


fiet Wire * Lead and Fixture Wire * Power Supply Cord: 
Welding Cable * Electrical Household Cords * Electronic 
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WEW! cotor and Black-&-White 
LAB & TV 5” OSCILLOSCOPE #460 
KIT $79.95. Wired $129.50 


The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves, 
plus Color & Monochrome TV servicing. Flat from 
DC to 3.58 mc +1 db (color burst freq.), flat DC 
to 4.5 mc +1, —3 db. Vert. sens. 25 rms mv/in. 
Vert. Z 3 megs. Has the following outstanding fea- 
tures not found in scopes up to several times its 
price, kit or wired: 
VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate 1-f phase shift; push-pull 
thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 
h-f resp. (minimizes h-f phase shift, extends use- 
ful resp. to 10 mc); full-screen undistorted vert. 
defl; 4-step freq-compensated decade step attenu- 
ator up to 1000:1. SWEEP CIRCUIT: perfectly 
linear sweeps, 10 cps — 100 ke (ext. cap. for down 
to | cps); pre-set TV vert. & hor. positions (30 & 
7875 cps); automatic sync. ampl. & limiter elim- 
inates sync amplitude adj. PLUS: direct or cap. 
coupling; bal. or unbal. inputs; edge-lit engraved 
lucite graph screen; dimmer; anti-glare filter; 
bezel fits std photo equipt. OTHER IMPORTANT 
FEATURES: High intensity trace CRT. Finest sq. 
wave resp. (.06 usec rise time). Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank- 
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor. 
positioning. Bal., cal.,° astig. adj. externally accessible. 5UP1 CRT, 
2-—6AU8, 2-6CB6, 1-12AU7A, 2-6J6, 1-6AX5, 1-1V2. Deep-etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy 
building at home with no special equipment. 13” x 84%” x 16”. 30 Ibs. 
SCOPE DIRECT PROBE* +PD: KIT $2.75. Wired $3.95. Eliminates stray- 
pick-up & signal re-radiation. 
SCOPE DEMODULATOR PROBE* +PSD: KIT $3.75. Wired $5.75. Demodu- 
lates AM carriers between 150 kc and 250 mc. 
SCOPE LOW CAPACITY PROBE* =PLC: KIT $3.75. Wired $5.75. For signal 
tracing in high frequency, high impedance & wide-band circuits (as in TV) 
without distortion from overloading or frequency discrimination. 


for COLOR and Monochrome TV servicing 
Wew/! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat? pend.) 
KIT $29.95. Wired $49.95 


UNI-PROBE: exclusive with EICO! Terrific: 
time-saver! Only 1 probe performs all func- 
tions—a half-turn of probe-tip selects DC or 
AC-Ohms. 

The new leader in professional peak-to-peak VT VMs. 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. 42” meter, can’t-burn- 
out circuit. 7 non-skip ranges on every function. 4 
functions: +DC Volts, —DC Volts, AC Volts, Ohms. 
Uniform 3 to 1 scale ratio for extreme wide- 
range accuracy. Zero center. One zero-adj. for all 
functions & ranges. 1% precision ceramic multi- 
plier -resistors. Measure directly peak-to-peak 
voltage of complex & sine waves: 0-4, 14, 42, 140, 
420, 1400, 4200. DC/RMS sine volts: O-1.5, 5, 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 
probe, & 250 mc with PRF probe). Ohms: 0.2 ohms to 1000 megs. 
12AU7, 6AL5, selenium rectifier; xfmr-operated. 842” x 5” x 5”. Deep- 
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 lbs. 
Mew! vevuxe Peak-to-PEAK vtvm #249 
with 7/2" METER & UNI-PROBE (pat. pend.) 
KIT $39.95. Wired $59.95 
All the advanced & exclusive features of #232—PLUS the 


extra convenience and readability of its big 7/2” meter. Your 
ideal bench instrument. 
VTVM RF PROBES* #+PRF-11 or PRF-25: 
KIT $3.75. Wired $4.95. Accuracy +10%. Use with any 
11 or 25 megohm VT VM. 
VTVM HV PROBE #HVP-2: Wired $4.95. Complete 
with multipliers resistor. Measures up to 30 kv with 
any VIVM or 20,000 ohms/volt VOM. 


150 ke to 435 mc 


with ONE generator! 


Mew! RF SIGNAL GENERATOR #324 
KIT $26.95. Wired $39.95 
for COLOR and Monochrome TV servicing 


New wide-range, stable generator — better value then genera- 
tors selling at 2 or 3 times its cost! Ideal for: IF-RF alignment, 
signal tracing & trouble-shooting of TV, FM & AM sets; mar- 
ker gen.; 400 cps audio testing; lab. work. 6 fund. ranges: 
150-400 ke, 400-1200 ke, 1.2-3.5 me, 3.5-11 me, 11-37 me, 
37-145 me; 1 harmonic band 111-435 me. Freq. accurate to 
+1.5%; 6:1 vernier tuning & excellent spread at most import- 
ant alignment freqs. Etched tuning dial, plexiglass windows, 
edge-lit hairlines. Colpitts RF osc., directly plate-modulated 
by K-follower for improved mod. Variable depth of int. mod. 
0-50% by 400 cps Colpitts osc. Variable gain ext. mod. ampli- 
fier: only 3.0 volts needed for 30% mod. Turret-mounted 
coils slug-tuned for max. accuracy. Fine & Coarse (3-step) RF 
attenuators. RF output 100,000 uv; AF sine wave output to 
10 volts. 50-ohm output Z. 5-way jack-top binding posts for 
AF in/out; coaxial connector & shielded cable for RF out. 
Tubes: 12AU7, 12AV7, selenium rectifier; xfmr-operated. 
Deep-etched satin aluminum panel, rugged grey wrinkle steel 
cabinet. 8” x 10” x 4%”. 10 Ibs. 


The specs are the proof... 


NEW BEST BUYS 


bY ETE, | 


COMPLETE 
with Preamplifier, Eavalizer and Control Section 


New! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER *HF20 


KIT $49.95. Wired $79.95 


A low-cost, complete-facility amplifier of the highest quality 
that sets a new standard of performance at the price, kit or 
wired. Every detail, down to the etched, brushed solid brass 
control plate, is of the fine quality EICO is famous for. 


Rated power output: 20 watts (34 w peak). IM distortion (60 
eps: 6 ke/4:1) at rated power: 1.3%. Mid-band harmonic 
distortion at rated power: 0.3%. Maximum harmonic distor- 
tion between 20 and 20,000 cps at 1 db under rated power: 
approx. 1%. Power response (20w): +0.5 db 20-20,000 cps; 
+1.5 db 10-40,000 cps. Frequency response (%4w): +0.5 db 
13-35,000 cps; +1.5 db 7-50,000 cps. 

5 feedback equalizations for LP’s & 78’s including RIAA. 
Variable turnover feedback tone controls do not affect volume 
& permit large boosts or cuts at either end of audio spectrum 
with mid-freqs. unaffected. Loudness control & separate level 
set control on front panel. Low Z output to tape recorder. 
4 hi-level switched inputs: tuner, tv, tape, auxiliary (xtal/cer- 
amic phono or 2nd tuner); 2 low-level inputs for proper 
loading with all leading magnetic, FM & quality xtal cart- 
ridges. Hum bal. control. Extremely fine output transformer 
has interleaved windings, tight coupling, careful balancing & 
grain-oriented steel. 842” x 15” x 10”. 24 Ibs. 


These amazing EICO values are NOW IN STOCK 
at your nearest distributor. Examine them 
side-by-side with ANY competitor. You'll see 

for yourself why indeed EICO is your BEST BUY. 
Fill out coupon on reverse page. 


TURN PAGE FOR MORE EICO VALUES... 


November, 1956 


the specs are 
the test that tells 
who’s best! 


re COLOR & hinedueune 
TV servicing 


MEW! DYNAMIC 
CONDUCTANCE TUBE & 
TRANSISTOR TESTER #666 
KIT $69.95 WIRED $109.95 


Unexcelled testing thoroness & accu- 
racy. Checks transistor collector cure 
rent & Beta using internal dc power 
supply. Tests all receiving tubes includ- 
ing subminiatures (& Color & Mono- 
chrome tv pic tubes with accessory 
adapter). Composite indication of mu- 
tual conductance, plate conductance, & 
peak emission. Simultaneous sel. of any 
1 of 4 combinations of 3 plate, 3 screen, 
& 3 ranges of control grid voltage. Grid 
voltage variable over 3 ranges with 5% 
accurate pot. New series-string voltages 
for 600, 450 & 300 ma types. 5 ranges 
meter sens. with 1% precision shunts & 
5% accurate pot. 10 SIX-position lever 
switches for free-point connection of 
every tube pin or cap. 10 pushbuttons 
for rapid insert of any tube element in 
leakage circuit & speedy sel. of individ- 
ual tube sections. Direct reading of 
inter-element leakage in ohms. New 
gear-driven rollchart. Steel case with 
cover & handle. Sensitive 200 ua meter. 


for COLOR & Monochrome 
TV servicing 


TV-FM SWEEP GENERATOR 
& MARKER #368 
KIT $69.95 WIRED $119.95 


The FINEST service instrument of this 
type ever offered in either kit or wired 
form at ANY price! Outstanding ease & 
accuracy in FM & TV (including Color) 
alignment. Entirely electronic sweep 
eireuit with accurately biased Increduc- 
tor: superb linearity on both sides of 
selected center freq. Newly-designed 
AGC circuit automatically adjusts osc. 
for max. output on each band with 
min. amplitude variations. Sweep gen. 
range 3-216 mc in 5 OVERLAPPING 
FUND. BANDS. Sweep width continu- 
ously variable from 0-3 mc lowest 
max. deviation to 0-30 mc highest max. 
deviation. Variable marker gen. range 
from 2-75 mc in 3 FUND. BANDS plus 
a calibrated harmonic band (60-225 mc). 
- Variable marker calibrated with int. 
xtal marker gen. 4.5 me xtal included. 
Ext. marker provision. Double pi line 
filter. Edge-lit hairlines eliminate 
parallax. 


FREE 1956 
EICO CATALOG! 


Tells you how to SAVE 50% on 
your test equipment costs! 


New! GEIGER COUNTER #803 


TUBE TESTER 
#625 KIT $19.95 Wired $29.95 


KIT $34.95 
Wired $49.95 
¢ tests 600 


mil series 
string type 
tubes 


S$” PUSH-PULL 
OSCILLOSCOPE 
#425 
KIT $44.95 
Wired $79.95 


: 7” PUSH-PULL 
eget } OSCILLOSCOPE 
¢ illuminated | bacteries) 4 #470 

roll-chart hiner g ot el ee. KIT $79.95 
rugged—at lowest cost! Indicates by : 
neon lamp & headphone clicks. Wired $129.50 


VACUUM TUBE 


VOLTMETER #221 


RF SIGNAL 
GENERATOR 
#320 
KIT $19.95 


NEW! 
REDI-TESTER 


+540 
KIT $12.95 


KIT $25.95 


Wired $39.95 Wired $29.95 


150 kc-34 mc, 
calibrated har- 


Wired $15.95 


Multi-range ac/dc 
voltmeter, amme- 
ter, ohmmeter, 
wattmeter, leak- 
age checker for 
home & auto re- 


DELUXE VTVM 

: 214 (7¥2” METER) 
KIT $34.95 
Wired $54.95 


mc. Pure or 
mod. RF, & 
Colpitts osc. 
400 cps sine 


outputs. e's J pairs. 


#944 FLYBACK 
TRANSFORMER & 
YOKE TESTER 


Range 500 kc— 
228 mc on fund. 
Cont. sweep 
width control, 


1% accuracy on 
all 7 ranges. 
Range 75 kc— 

150 


KIT $23.95 ” wany wes. | ans Volt reg. 
Wired $34.95 & KIT $34.95 - mR 


© fast check all Wired $49.95 
ybacks & -_ 

in or out 

* spots even = 
shorted turn! 


KIT $39.95 
Wired $59.95 


TV/FM SWEEP GENERATOR #360 
SMC-4.5MC CRYSTAL $3.95 ea. 


Sep. voit- ys hi-gain RF 
im meter & — 0-gain audio 


inputs. 
Special noise 
) locator. Calibra- ion 
, ted wattmeter. at b. KIT 
‘ : $19.95 
KIT $24.95 ee a . Wired 


Wired $39.95 St ate 


DELUXE MULTI-SIGNAL TRACER 147° 


20,000 Ohms/Volt 


MULTIMETER #565 


KIT $24.95 
Wired $29.95 


VTVM PROBES KIT 
* ala oscncscisin a 


sigh Voltage Probe- -, 
High Voltage Probe-2 


HI-Fl PREAMPLIFIER #HF-6 
KIT $24.95 Wired $37.95. With Pow- 
er Supply: KIT $29.95. Wired $44.95 


Feedback circuitry thruout! Preamp- 
equalizer, tone controls, scratch & 
rumble filters, K-follower output. 


For FREE 1956 } for FREE 1956 catalog, mail coupon NOW! mail coupon NOW! 


SCOPE PROBES 
Demodulator 
KIT $12.90 
Direct 
Wires $14.8 Low Capacity ..........$3.75 
9 om oe oe ee oe ee ee ee a ee ee ee oe ae ae ae ee a oe 


EICO, 84 Withers Street R-11 § 
GRE erraekencn | Brooklyn 11, New York i 


§ Send FREE 1956 Catalog and name of neighborhood a 
EICO jobber. 
t Name 


84 Withers St. © Brooklyn 11, N. Y. ; Home Addr 


Prices 5% higher on West coast © 56 Ui City 
and subject to change without notice. | + “me 


1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over 2 million sold to date! 


1000 Ohms/Voit 
MULTIMETER 
# 536 
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LOUDSPEAKER 
ENCLOSURE 


By ADELORE F. PETRIE 
Audio Products Engineering 
General Electric Company 


that a loudspeaker enclosure should 

fulfill: (1) it should prevent inter- 
ference between the front and back 
radiation from the loudspeaker, (2) it 
Should improve low-frequency _re- 
sponse, and (3) it should improve low- 
frequency power output capability. 

A loudspeaker acts as a dipole ra- 


Tones are three main requirements 


.diator. The sound coming from the 


back of the loudspeaker is 180° out- 
of-phase with the sound coming from 
the front. This means that there will 
be cancellations and additions at vari- 
ous frequencies when a loudspeaker is 
operated without some sort of baffle. 
The amount of cancellation or addi- 
tion depends on the difference in dis- 
tance which the sound has to travel 
when coming from the back and front 
of the loudspeaker and the frequency 
involved. 

In other words, a loudspeaker acts 
like the piston in an air pump. With- 
out some sort of baffle around the 
piston (loudspeaker), the air displaced 
in front of the piston will merely cir- 
culate around to the back without 
building up any useful pressure. Fig. 1 
shows what happens to the low-fre- 
quency response of a good 12” loud- 
speaker when it is operated without 
any baffle. 

It is desirable that the low-fre- 
quency response of a _ loudspeaker 
system extend down to the lowest fre- 
quency that is contained in the pro- 
gram material normally fed into it. It 
is also necessary that the response be 
smooth so that the tonal balance of 
the program is maintained. A gentle 
slope in bass response is permissible 
since this may be offset by additional 
bass boost in the driving amplifier. 
However, this boosting wastes power 
and may severely limit power output. 

It is not enough for a loudspeaker 
to have smooth response and wide 
range. Due to the fact that the ear is 
insensitive at low frequencies, a loud- 
speaker system must also have suffi- 
cient power output capability to make 
the frequencies it reproduces audible 
to the listener. For example, sounds 
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at 50 cycles-per-second must be 52 db 
louder than those at 1000 cycles-per- 
second in order to be heard. Therefore, 
it is necessary to check the low-fre- 
quency acoustic power output capa- 
bility (sound pressure or intensity— 
not power input) of a loudspeaker 
system at a tolerable level of distor- 
tion to see if it is sufficient for appli- 
cation. 

The acoustic power output capabil- 
ity of a loudspeaker is limited by the 
maximum sound pressure that the 
loudspeaker can produce without run- 
ning into distortion. At low frequen- 
cies this pressure is determined by the 
maximum distance that the loud- 
speaker cone can move before it is 
limited mechanically or magnetically 
and by the enclosure used. It makes 
no difference in this discussion whether 
the cone movement is limited by mag- 
netic distortion in the flux gap or me- 
chanical distortion in the cone suspen- 
sions. The important fact is that every 
loudspeaker has some definite maxi- 


Fig. 1. Response of a typical high-quality 
12-inch loudspeaker without any baffling. 


103) 
ea 
oO 
e en) 
14 SPEAKER omic, 
E+ 2V. R.M.S. t 
5] Wo BAFFLE T oj 10" ' 
mic, 18°-0° Va 
0. 08.000204 DYNE/CM? LU 
20 4060 300 1K. 


100 
FREQUENCY-CPS 


Laboratory model of enclosure 
with holes forming “distributed 
port” clearly visible. Commer- 
cial version is shown above. 


mum cone movement. The amount of 
sound pressure this cone movement 
produces at low frequencies is deter- 
mined by the characteristics of the 
loudspeaker enclosure. Because the 
acoustic power output capability in a 
given enclosure depends on cone ex- 
cursion, it is interesting to note that 
the stiffness of the cone suspensions or 
the fundamental cone resonance of the 
loudspeaker has little effect on the 
power output capability of the loud- 
speaker system (providing the linear- 
ity of the stiffness is not changed). 


"Infinite Wall" Baffle 


The previously mentioned interfer- 
ence problems may be completely 
eliminated simply by preventing the 
sound from the back of the loudspeak- 
er reaching the front. One means of 
doing this would be to mount the 
loudspeaker in a hole in a large wall, 
see Fig. 2. This is known as an “‘infi- 
nite wall” type of enclosure. Because 
this is a simple enclosure which is 
comparatively easy to analyze and ac- 
tually may be realized in practice, it 
can be used as a standard reference 
for comparison when evaluating other 
types of enclosures. 

With this type of baffle, obviously 
there is no interference between the 
front and back radiation—they are 
separated by a wall “infinite” in size. 
The low-frequency response of a loud- 
speaker in this type of baffle depends 
on the size of the speaker, its effi- 
ciency, the damping factor of the 
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Fig. 2. Response of a typical high-quality 
12” speaker in an “infinite wall” baffle. 
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Fig. 3. Effect of magnet size on the re- 
sponse of a typical high-quality 12” loud- 
speaker (made by demagnetizing in steps). 
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Fig. 4. Power output capability of a typi- 
cal high-quality 12” loudspeaker in an 
“infinite wall” type speaker enclosure. 


amplifier driving the speaker, and the 
low-frequency resonance of the loud- 
speaker in the baffle. Fig. 2 shows the 
response of a typical high-quality 12” 
loudspeaker in this type of enclosure. 
(Note: In order to eliminate the am- 
plifier from this discussion, the fre- 
quency response curves shown in this 
article are plotted with a constant 
voltage input to the loudspeaker.) 

This particular loudspeaker had a 
fundamental resonance of 50 cycles- 
per-second when mounted to the wall 
baffle. Note that this fundamental res- 
onance was not apparent in the re- 
sponse curve. Instead of a resonant 
rise, the response was gently sloping 
off in the region around resonance. 
This is characteristic of all high-effi- 
ciency loudspeakers when driven from 
a feedback amplifier or other low im- 
pedance source. The electromagnetic 
coupling is so great that the amplifier 
shunts the resonant circuit, causing it 
to be overdamped (low “Q”). This 
makes for good transient response, but 
requires somé sort of compensation to 
bring the low-frequency response up 
to where it should be. 

In order to show the effect of effi- 
ciency on response, the efficiency of 
this loudspeaker, in an “infinite wall’ 
type of baffle, was reduced by demag- 
netizing it in steps and thus plotting 
a family of response curves (Fig. 3). 
Curve A shows a high efficiency loud- 
speaker, curve E, shows a low-effi- 


ciency loudspeaker. With similar con- 
struction, each time the 200-cycle re- 
sponse was reduced by 3 db, it was 
equivalent to reducing the magnet 
weight by one-half. This is the reason 
why loudspeakers of high efficiency 
often seem to lack bass response un- 
less the bass end is compensated in 
some way (either in the amplifier or 
the enclosure). 

Fig. 4 shows the acoustic power out- 
put capability (P.) of this loudspeaker 
in the “infinite wall” baffle for 5 and 
10 per-cent harmonic distortion. (Note: 
The average sound pressures that the 
loudspeaker systems shown in this ar- 
ticle can produce throughout a typical 
living room are approximately 3 db 
below the recorded levels, which are 
measured 18” in front of the loud- 
speakers in a “dead” room.) 

Fig. 4 also shows the corresponding 
electrical input to the voice coil (E»-). 
Note that the power at higher fre- 
quencies is limited, not by distortion, 
but by the maximum heat dissipation 
rating of the voice coil. 

Note also that the electrical input 
to the loudspeaker must be greatly re- 
duced at very low frequencies to pre- 
vent driving the loudspeaker into se- 
vere distortion. Rumble coming from 
the turntable and/or the record will 
often drive a loudspeaker into distor- 
tion, even though the rumble itself is 
too low in frequency and amplitude to 
be heard by the listener. To eliminate 
this difficulty it is usually desirable to 
have a sharp cut-off low-frequency 
filter somewhere in the system. 

If the loudspeaker in Fig. 4 were 
less efficient, it would handle more 
electrical input at low frequencies; 
however the maximum acoustic output 
at low frequencies would be the same 
and, due to lower efficiency, the maxi- 
mum acoustic output would be less in 
the region where the power is limited 
by the voice coil dissipation. 


"Distributed Port" Enclosure 


The “distributed port” enclosure is 
a reflex type of enclosure in which the 
back radiation is added to the front 
radiation at low frequencies. By this 
means it improves both the low-fre- 
quency response and the power output 
capability. It differs from most reflex 
enclosures in that the response and 
impedance characteristics are con- 
trolled by the addition of a specific 
amount of acoustic resistance. 

There is no interference between 


Fig. 5. Freq 4 P of a 12” 
speaker in several “distributed port” en- 
closures. The “infinite wall” response under 
same condition is shown for comparison. 
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the front and back radiation at high 
frequencies due to the fact that the 
reflex action has an inherent high-fre- 
quency cut-off of back radiation. In 
the useful low-frequency range, a con- 
trolled amount of back radiation is 
added to the front radiation, increas- 
ing the output and power handling 
ability. 

At very low frequencies (usually 
sub-audio) there is cancellation be- 
tween the front and back radiation 
and air is merely pumped from the 
front to the back of the loudspeaker. 
This characteristic is common to all 
loudspeaker enclosures which utilize 
both front and back radiation, and 
makes it even more desirable to use a 
“rumble” filter, as mentioned pre- 
viously. 

Fig. 5 shows the low-frequency re- 
sponse of a typical high-quality 12” 
loudspeaker in three “distributed port” 
enclosures. Also shown, is the “infinite 
wall” response for comparison. Note 
the large increase in output and the 
smoothness of response at low fre- 
quencies, where the reflex action oc- 
curs. Adding the correct amount of 
damping in this design matches the 
impedance of the enclosure to that of 
the loudspeaker. This means maxi- 
mum power output from the enclosure 
and broadband response (low “Q”). 
Putting this damping in the form of a 
“distributed port”—a fixed number of 
holes spread over a definite area—as- 
sures the permanent accuracy of the 
damping. 

Fig. 6 shows the acoustic power 
handling ability (P.) of these same 
“distributed port” enclosures. Note the 
great increase in the _ undistorted 
sound pressure that these enclosures 
are capable of delivering at low fre- 
quencies. Note that, at some frequen- 
cies, the larger enclosures will handle 
less voltage input (£,.) than the 
smaller ones, although the sound pres- 
sure (P.) produced by the larger en- 
closures is greater. This is due to the 
fact that they are more efficient than 
the smaller enclosures at these fre- 
quencies. 


Construction Data 


Dimensions for constructing three 
“distributed port” enclosures are given 
in Fig. 7. (The 6-cubic foot unit is 
available commercially as the G-E 
A1-406 loudspeaker enclosure.) 

The G-E A1-400 loudspeaker, used 
for all curves in this article, features 
a styled protective front plate, making 
the use of a grille cloth unnecessary 
in many installations. To take full ad- 
vantage of this feature, the speaker 
should be mounted on the front sur- 
face of the speaker mounting board. 
If a grille cloth is required for styling 
purposes, the material used must not 
impair the transmission of high fre- 
quencies. Suitable materials are woven 
plastic or fabric having a light porous 
weave. The grille cloth should be 
mounted in a manner which will not 
allow vibration of the cloth against 
the cabinet. When grille cloth is used, 
the speaker is attached to the rear 


RADIO & TELEVISION NEWS 


a 
Ss 
“= 


S 
T 


SOUND PRESSURE-0B 
. 4 
ee 
Tt es 


2 
So 
T 


vibra 
will s 
outpu 

The 
altere 
long | 
config 
maint 


| 


The 
curate 
has ¢ 
to tho 
er. He 
tics ir 
speak 
when 
speake 
equipr 

The 
A1-40( 
includ 
Effect 
Free ¢ 
Mass | 
air loz 
stant)- 
net we 

Fair 
1201-A 

Usin 
eter t 
port” | 
prove 
result 
sponse. 
give c 
quency 
handlir 
should 
foot e 
speake 
10-cubi 


It sh 
present 


Novemb 


bn ee | 


— 
' 


Pudi. OS 


008 *.000204 DYNE/CM2 
mic. POS. 18" 


- Pa 
2 De eel aekeiede 
1 a-+ 
wi 
a 944 
a cS) ted 1) 
100 Pe . Eve Ss 
Shaw haomeanean 
¢ sg ef 25 WATTS x 
hay ” 
°o 90k— —Lf/ OL for ante 
9 90 = g iS 
> 9 ro} 
8 wot 7 
60l- v¥ 5 
z= > 
# a 
lo = 


8 


60 60 100 
FREQUENCY-CPS 
(A) 


0 082.000204 DYNE/CM? 
1 


0 08 *.000204 DYNE/CM? 
MIC. POS. 18" 
@o ot 1 
i 2 
10) 
« VATS 
a ey t, “ Eve 4 
y!00——_ pees me 5 v a Ss 
« 5 Wy 25 WATTS « 
ra 390}/—— ¥ A Tey 44 
r 4 is) a 
3 | Wf g 
 eo}— = yu 
2 
a 
of 
1) 200 


60 80 100 
FREQUENCY-CPS 
(8) 


wo 
x) 
| 


MIC. POS. 18 
P, 
2 | pa NY ie SS FREE 
w 0) Po aa 
3 Tf" 
he 100) Ly b eed eee ta fve ——— 15 
3 6 / 10% rT 25 watts 
&%, 
“ A /, 5 
2 
2 
3 
a 


Ba 

\~ 

E- 

ia 
INPUT-VOLTS R.M.S 


=) e 


60 80 = 100 200 
FREQUENCY-CPS 
(C) 


Fig. 6. Power output capability of a high-quality 12-inch loudspeaker in “distributed port” 


enclosures of various sizes. 


surface of the speaker mounting board. 

Use plywood at least %” thick for 
the 3- and 6-cubic foot sizes and at 
least 5%” thick for the 10-cubic foot 
size. Preferred plywood thickness is 
%”. Line the back, bottom, and one 
side, of the 3-cubic foot enclosure with 
1” of Fiberglas or similar soft acoustic 
material. Line the bottom and two 
back sides of the 6- and 10-cubic foot 
enclosures with 2” of Fiberglas or 
equivalent. Glue all joints. Make front 
or back removable, if the speaker is to 
be mounted on the inside surface of 
the mounting board. The 2” x 4” brace 
is to keep the speaker from setting up 
vibrations in the front panel, which 
will subtract from the low-frequency 
output. 

The shape of the enclosures may be 
altered to suit the needs of the user as 
long as the internal volume and the 
configuration of the front panel are 
maintained. 


Loudspeaker Characteristics 

The curves presented here are ac- 
curate only when the loudspeaker used 
has characteristics which are similar 
to those of the G-H A1-400 loudspeak- 
er. However, the general characteris- 
tics indicated are typical of all loud- 
speakers and must be kept in mind 
when choosing or designing a loud- 
speaker, or enclosure, or associated 
equipment. 

The important characteristics of the 
A1-400 “woofer” for enclosure design 
include: Nominal diameter—12 inches; 
Effective cone diameter—10% inches; 
Free air resonance—60 cycles/second; 
Mass of moving system (exclusive of 
air load)—25 grams; BL (force con- 
stant)—12,000,000 gauss cm; and Mag- 
net weight—14 oz. Alnico V. 

Fairly similar types are the G-H 
1201-A and 1203-A loudspeakers. 

Using loudspeakers of larger diam- 
eter than 12” in these “distributed 
port” enclosures will, in general, im- 
prove the power handling ability but 
result in a poorer low-frequency re- 
sponse. A smaller loudspeaker will 
give correspondingly better low-fre- 
quency response and poorer power 
handling ability. A larger loudspeaker 
should not be used with the 3-cubic 
foot enclosure and a smaller loud- 
speaker should not be used with the 
10-cubie foot enclosure. 


Room Effects 


It should be noted that the curves 
presented in this article were taken 
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under conditions which did not include 
reflections and resonances’ usually 
found in the listening environment. 
This is desirable because the effect of 
a room on the performance of a loud- 
speaker system is usually independent 
of the system used. These same effects 
also color the music as the listener 
hears it when live performers are in 
the room and therefore are not neces- 
sarily harmful. 


Every hard object of appreciable 


size in a room sets up reflections. The 
most important objects to be consid- 
ered at low frequencies are the walls, 
ceiling, and floor. Standing waves are 
set up in a room at frequencies where 
the distances ‘between parallel sur- 
faces are equal to %, 1, 1%, 2, ete. 
wavelengths. These standing waves al- 
ways build up high pressure points at 
the walls which cause them. The im- 
pedance match between the _ loud- 
speaker and the room is best at these 
high pressure points. For this reason, 
the best place for a loudspeaker sys- 
tem is the corner of the room where 
efficient coupling is made to all room 
resonances. 

In most rooms, the only resonance 
which might be objectionable is the 
standing wave between the floor and 
ceiling, which usually occurs between 
60 and 80 cycles-per-second. Coupling 
to this resonance may be reduced by 
placing the loudspeaker enclosure in 


(A) 3-cubic feet, (B) 6-cubic feet, and (C) 10-cubic feet. 
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Fig. 8. (A) Response of a typical high-qual- 
ity 12” loudspeaker in a 6-cubic foot “‘dis- 
tributed port’ enclosure in the corner of 
a “live” room, illustrating the effect of 
standing waves and reflections on response. 
(B) Response of a typical back-loaded fold- 
ed corner horn enclosure of equal size 
measured under the same conditions as (A). 


the corner, but off the floor (half way 
up the wall is best). This is usually 
objectionable appearance-wise. An 
equally good solution is to damp the 
resonance by applying sound absorb- 
ing material to the ceiling. To absorb 
these frequencies may require pad- 
ding up to 8” thick, or hung 8” below 
the true ceiling. 

Fig. 8A shows the response of a 6- 
cubic foot “distributed port” enclosure 
placed in a corner of a live room. 
Curve B shows the response of a typi- 
cal back-loaded folded corner horn en- 
closure of equal size under the same 

(Continued on page 130) 


Fig. 7. Mechanical details on three “distributed port” enclosures of (A) 10-cubic 
foot, (B) 6-cubic foot, and (C) 3-cubic foot volume. Refer to text and Fig. 6 above. 
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The use of a novel transmission line has cut the cost of 
system installation and maintenance at Helena, Montana. 


HE economics of most community 

TV installations dictate that the 

operator bring the TV signal from 
the antenna to the community before 
he can start collecting his installation 
fees. This means that the initial in- 
vestment involves the cost of erecting 
the antenna and installing the trans- 
mission line and its associated ampli- 
fiers. 

Maintenance of the system is largely 
confined to the servicing of the ampli- 
fiers and this item is, therefore, a di- 
rect function of the distance between 
the antenna and the community. This 
article will describe a new method of 
bringing the signal to the community, 
a method which is far more efficient 
and economical than the conventional 
cable systems. 

Coaxial cable has an attenuation on 
the order of 20 db per 1000 feet on the 
lower TV channels. This means that 
for sound design at least two ampli- 
fiers are required per mile. In addi- 
tion to the initial cost of the ampli- 
fiers and their maintenance, in many 
instances a special power cable must 
be strung to these amplifier sites. In 
some localities, therefore, considera- 
tion was given to a microwave relay 
to bring the TV signal from the moun- 
tain to the town. FCC regulations 
permit public utilities, like A. T. & T., 
to lease their microwave facilities to 
community TV systems but forbid the 


40 


community operator installing his own 
microwave link. As a result, many 
community TV installations remain 
paper projects. 

Television reception is not possible 
in Helena, Montana, but only 15 miles 
away is McDonald Pass and the Con- 
tinental Divide, and channel 13 can be 
picked up there from Missoula. By 
conventional coaxial cable methods the 
15-mile haul would cost $40,000 to 
$50,000 just for the initial installation. 

Helena was fortunate in having 
Bruce Hamilton, an alert engineer, in 
charge of its community TV project. 
He had read about the “G-Line” and 
realized that this technique might 
solve Helena’s transmission problem. 
After some study and investigation, 
Mr. Hamilton started on the project of 
installing the first “G-Line” in a com- 
munity TV system. 

The “G-Line” is named after its in- 
ventor, Dr. George Goubau, who de- 
veloped this single-wire line for the 
U.S. Signal Corps. (Details on this 
line were given in Leonard Lieber- 
man’s article, “The G-Line Antenna 
Lead-In,” in the April 1955 issue of 
this magazine). Fundamentally, the 
characteristics of this line are those 
of a coaxial cable of fixed dielectric 
except that the outer conductor is 
placed at infinity. By choosing the 
proper relationship between the inner 
conductor and the surrounding dielec- 


Fig. 1. TV reception by “radiation.” One 
subscriber merely placed his yagi near 
the “G-Line” and picks up good signals, 


tric diameter, the mode of wave pro- 
pagation is largely axial. It is only 
necessary that the single-wire line be 
fed from a coaxial system by means 
of a carefully designed “launcher.” 
This is, effectively, a cone with the 
center conductor at its apex and the 
outer conductor making the transition 
from the coaxial cable to the infinite 
spacing. 

Fig. 3 shows a typical “launcher” as 
used in the Helena installation. The 
“G-Line” has some remarkable proper- 
ties. Its losses at the lower TV chan- 
nels are on the order of 10 to 20 db 
per mile depending on the particular 
installation. The installation of the 
single-wire line is slightly tricky. 
When the line is about a half wave- 
length from the pole or other object, 
the loss at that point will be .05 db. 
Losses due to bends in the line become 
appreciable as the corner is made 
sharper. Theoretically, the db losses 
vary with the square of the bending 
angle and whenever bends are required 
they must be as gradual as possible. 
Another important characteristic of 
“G-Line” is that, theoretically, there 
is very little radiation. In actual prac- 
tice Mr. Hamilton found that the ra- 
diation from the single-wire line was a 
maximum of 1.5 microvolts-per-meter 
at a distance of ten feet and this was 
at a point of greatest signal energy 
level. This factor is confirmed by the 
photograph of Fig. 1, which shows a 
rather unique method of tapping off a 
TV line. A home owner along the 
route of the “G-Line” simply placed 
his yagi antenna close to the wire and 
got good TV reception. This method 
has the operator’s sanction since the 
regular rental fee is paid by this “ra- 
diation subscriber.” 

The channel 13 signal from Missoula 
is received by a conventional antenna 
array and amplified before it is con- 
verted down to channel 4. This con- 
version was suggested by the poor per- 
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formance of the channel! 13 strip am- 
plifiers which were tried first. The “G- 
Line” itself is more efficient at the 
higher frequencies but the amplifier 
considerations outweighed this fea- 
ture. For channel 4 transmission, the 
maximum diameter of the “launcher” 
is 58 inches with a taper angle of 45 
degrees. The inner conductor of the 
“G-Line” is #8 Copperweld and the 
dielectric is brown pigmented poly- 
ethylene with an outer diameter of 
.253 inch. 

Although the theoretical distance 
from foreign bodies should be on the 
order of half a wavelength, for prac- 
tical reasons the wire was suspended 
about 15 inches below the lowest 
crossarm of the telephone poles be- 
longing to the Mountain States Tele- 
phone trunk line. In most straight 
sections the lifie is suspended by %- 
inch nylon rope as shown in Fig. 2. At 
some bends 15-inch polystyrene rods 
are used to brace the line horizontally. 
The telephone poles from McDonald 
Pass (altitude 6000 feet) to Helena 
(3000 feet) predate the road and there- 
fore run along the road at only a few 
points. Distances between poles vary 
and the line crosses the new USS. 
Highway 10 several times. Because 
power is not readily available at all 
points along the line, the line ampli- 
fiers are located at unequal intervals 
and the longest stretch of “G-line” is 
about 2.5 miles between amplifiers. On 
that stretch the total losses over 2.5 
miles are only 53 db. 

A total of nine line amplifiers is re- 
quired to cover the 15-mile stretch. Mr. 
Hamilton found it necessary to space 
the receiving and transmitting launch- 
ers about 120-feet apart at the ampli- 
fier stations in order to avoid ghosts 
caused by feedback. Recent Signal 
Corps tests seem to indicate that 
“launchers” can be placed back-to- 
back without appreciable separation 
and it may well be that some mis- 
match exists in the Helena system 


Fig. 3. One of the “launchers” used in the Helena installation. 
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which causes this feedback problem. A 
typical horn and associated amplifier 
are shown in Fig. 4, and it is clearly 
apparent that the output of the 
“launcher” apex goes through the RG- 
11/U to the conventional line amplifier. 

In Helena, the signal is distributed 
to over 500 homes by means of RG- 
11/U, double-shielded coaxial cable 
and conventional distribution ampli- 
fiers. A total of 70 miles of RG-11/U 
has been used to date in Helena just 
to hook up subscribers to the distribu- 
tion amplifiers. The installation fee is 
$125.00 with a monthly tariff of $3.75. 
The major initial investment, as in all 
community TV projects, was the cost 
of bringing the signal down from Mc- 
Donald Pass. While conventional co- 
axial cable and amplifiers would have 
cost at least $40,000, the actual cost 
of installing the 15 miles of “G-Line,” 
including the price of the wire itself, 
the amplifiers, antennas, power con- 
nections, etc., was only slightly over 
$12,000. 

The weather conditions at the Con- 
tinental Divide are probably the most 
severe, with regards to snow and ice, 
in the country. During the past win- 
ter, however, the signal was lost for 
only half an hour when an inch of wet 
snow accumulated on large portions 
of the line. As soon as the snow had 
melted or fallen off, the signal was 
restored. Since there is no outer con- 
ductor, the problem of moisture seep- 
ing in or condensing between the outer 
conductor and the dielectric does not 
exist. The outer polyethylene jacket 
has, in other applications, proven to 
be almost impervious to weathering 
for a considerable time. 

Helena TV Inc., the operator of this 
pioneer “G-Line” community TV sys- 
tem, is licensed by Surface Conduction 
Inc. of 521 Fifth Avenue, New York, 
the company which holds all commer- 
cial rights to Dr. Goubau’s patents. 
So successful is the Helena installa- 
tion that its owners are now intent on 


Fig. 2. The “installation” of the “G-Line” 
consists, for the most part, in suspend- 
ing the line from the crossarm of a util- 
ity pole by a quarter-inch nylon rope. 


tackling a 27-mile line in the area. 

Other community TV systems which 
are planning to use the “G-Line’”’ in- 
clude the Neighborhood TV Corp. of 
Owen Sound, Ontario. Here the TV 
signal will be received at a suitable 
high point as close to Toronto (150 
miles away) as possible and then 
transmitted to Owen Sound along the 
telegraph poles of the Canadian Paci- 
fic Railroad. 

The most recent application of the 
“G-Line” to community TV was in Sep- 
tember 1956 when an “open wire” 
transmission line was replaced by a 
single wire “G-Line” extending over 
8000 feet in the Port Jervis commu- 
nity TV system. Port Video Corpora- 
tion, owners of this system, found that 
this changeover resulted in improved 
performance. 

This new “G-Line” installation ex- 
tends (apart from poles belonging to 
General Telephone and Rockland Light 
and Power) over system-owned poles 
separated by 600 feet or more, thus 
showing the adaptability of the line 
to varied local conditions. 


Fig. 4. Nine horns and amplifiers cover the 15-mile stretch. 
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Fig. 1. Partial schematic diagram of 
the crystal-tube 3.58 mc. oscillator. 
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Fig. 2. Color demodulator circuits of 
“Super” and “Special” color receivers. 
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is divided into three series. The 

“Special” and “Super” series use 
practically the same chassis. The ‘“‘De- 
luxe” sets use a chassis which is con- 
siderably different. A total of 26 tubes 
plus the picture tube, two crystal di- 
odes, and a 3.58 me. oscillator crystal 
are used in the “Special” chassis, 
CTC5 and CTC5A. The tuner is basi- 
cally a v.h.f. type with u.h.f. attachment 
optional. Both video and intercarrier 
sound if. sections are conventional 
with one exception: separate second 
detectors are used for the sound and 
picture i.f.’s. This minimizes the pos- 
sibility of 920 kc. interference. A sin- 
gle high-voltage rectifier is used to 
supply the 25 kilovolts for the ultor 
and a separate rectifier provides the 
focusing potential. 


New Circuits 


The color sync section and the 3.58 
me. oscillator used in all new RCA re- 
ceivers is considerably different from 
previously used circuits. A simplified 
circuit diagram of the 3.58 mc. oscilla- 
tor is shown in Fig. 1. The burst ampli- 
fier provides a strong synchronizing 
burst signal which is applied to the 
3.58 me. crystal and, through C,, to 
the control grid of the oscillator tube. 
Feedback from the screen grid of that 
tube through the divider network C: 
and C; causes continuous oscillation of 
a 3.58 mc. signal which is then fur- 
nished to the demodulators from the 
driver transformer. This circuit is 
quite a departure from previously 
used crystal oscillators which were 
controlled by a reactance tube and 
phase detector. 


te new line of RCA color receivers 


The circuits described here are being 
used for the first time in color TV 


sets. Here, too, are installation hints. 


The color demodulator used in the 
“Special” and “Super” series of receiv- 
ers is also new. Here (see Fig. 2) two 
dual triodes are used to provide all 
three color difference signals and di- 
rectly drive the three kinescope grids. 
The color subcarrier and its sidebands 
are applied to all four triode grids 
while the color sync signal is applied 
to each cathode, with proper phase 
correction. One of the plate circuits 
produces the green and one the blue 
color difference signals while the red 
difference signal is the result of mat- 
rixing circuits between the plate volt- 
ages. 

Since the demodulation occurs be- 
tween grid and cathode, the tube also 
acts as an amplifier between grid and 
plate. This amplification of the color 
video signals makes it possible to go 
directly from the low level of the 3.58 
me. color subcarrier to the higher 
video signals required to drive the 
color picture tube grids. The cathodes 
of the color picture tube are driven by 
three Y signals, properly proportioned 
by means of a voltage divider network 
in the p!ate circuit of the second video 
amplifier. 

The color demodulator circuit of the 
“Deluxe” line is patterned after the 
older pentagrid converter, synchronous 
detector system, and uses three output 
amplifiers which matrix directly into 
red, green, and blue difference signals. 

The “Deluxe” chassis uses the triode 
section of a 6AW8 tube as a video 
noise inverter. A simplified diagram 
of this circuit is shown in Fig. 3. Video 
signals of the same polarity but at 
different amplitudes are applied to the 
grid and cathode of the first video am- 
plifier and to the cathode of the noise 
inverter triode. These noise pulses are 
amplified in the noise inverter so that 
they are equal in amplitude, but op- 
posite in polarity, to the noise pulses 
passing through the first video ampli- 
fier. This. results in cancellation of 
noise pulses at the input to the first 
syne amplifier stage and the a.g.c. 
tube. To avoid cancellation of the 
sync pulse, the grid of the noise in- 

(Continued on page 78) 
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A telephone that transmits pictures along with sound 


has taken a big step towards commercial feasibility. 


within the range of optimum trans- 
mission exactly like a voice signal. 

A conventional industrial-type Vidi- 
con TV camera is used (see block dia- 
gram below), which produces a 60-line 
raster every 1/20 second. Of the 40 
scans that are available every 2 sec- 
onds, one is arbitrarily selected and 
recorded during a single rotation of a 
magnetic drum. Gating and timing cir- 
cuits allow the stored information to 
be picked off the drum faster than it 
had been recorded. Within 2 seconds, 
all the information from a single scan 
has been passed on to the modulator, 
and the drum is erased and made 
ready for the next picture. Sync data 
is then combined with the signal which 
then goes out over the telephone cir- 


Conventional techniques are used at 
the receiver, where the sync controls 
the sweep circuits and the picture in- 


formation is presented to a pair of di- 
rect-view electrostatic-storage picture 
tubes, called Iatrons. The picture is 
stored on an inner screen just behind 
the fluorescent coating on the tube 
screen, which remains dark during the 
storage. Then the picture is made 
visible by means of a flood of electrons 
from a second gun. The picture will 
last for several minutes or it may be 
erased by applying a voltage to one of 
the electrodes. By using two Iatrons 
with a half-silvered mirror, an image 
can be seen on either of the tubes 
when the other one is dark. Informa- 
tion is written into one tube while the 
other is being viewed, then the first 
tube is viewed while the other tube is 
having information applied to it. 

The picture equipment is still un- 
dergoing development and evaluation 
and is not yet ready for manufacture 
or commercial use. 


Block diagram of one of the systems being tried out that transmits narrow-band video. 
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s. 
“ W. E. Kock of Bell Telephone Laboratories shows how 
one experimental model of a Picture-phone would 
/0 be used. Protruding above the picture screen is 
u the camera lens. The knobs below the screen are 
i- for turning on the set and for defining the picture. 
s. 
. F. K. Becker, a Bell Telephone Laboratories engineer 
d who is working on the development of a new Picture- 
phone system, demonstrates another one of the experi- 
se mental models. The system makes Picture-phone trans- 
ts mission feasible after apparatus is fully developed. 
1e 
d 
t- CIENTISTS and engineers at the 
t- § Bell System’s research and develop- 
ment organization have used an 
e- experimental ‘“Picture-phone” system 
$0 to transmit recognizable pictures over 
id short and long distances, even as far 
or as from New York to Los Angeles. Ex- 
0) perimental pictures vary in size from 
8 1x1% inches to 2x3 inches, and are 
or viewed from 1 to 2 feet away. Unlike 
le television, a new picture is displayed 
2S every two seconds. 
YY The Picture-phone is the first sys- 
d tem of its kind to use a pair of ordi- 
‘k nary telephone wires. This is what 
0 gives it promise of being commercially 
feasible. Only one other line, consist- 
1e ing of a pair of wires like the regular 
1e telephone line, would be installed on 
1S the customer’s premises to carry the 
it picture. It will be possible for a call- 
Ke) er’s picture to be “dialed” like an or- 
Ss. dinary telephone call, provided the 
le switch on the picture equipment is 
0 turned on at both ends of the line. If cuit. 
m the switches are off, the telephone call 
0 will be completed without pictures. 
at The picture can also be turned on after 
1e a conversation is underway. 
n- The raster is. made up of 60 lines, 
se each of which may have a maximum 
re of 40 dots. Thus each complete frame 
at may be thought of as being made up (53 | cues 
D- of 2400 dots. Since one complete pic- S J 
PS ture is transmitted every 2 seconds, a SuByECT 
i- bandwidth of only 600 cps is required. 
of Since the very low frequency compo- 
st nents of this 600-cycle “video” band Phavesngr aon 
c. would be attenuated if sent over phone weet 
1e lines, the “video” signal amplitude 
n- modulates a 1200-cycle carrier. The 
Sidebands (from 600 to 1800 cps) lie 
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Completely battery operated, this combination preamp, for magnetic 
cartridges, and power amplifier will provide quality reproduction. 
Although the power output is quite low, only about three-quarters 
of a watt, the unit's output is sufficient for ordinary home listening. 


ects for the electronic hobbyist are 

those involving either transistors or 
high-fidelity equipment. Up until now 
however, transistors have been notori- 
ous for their lack of uniformity and 
transistor articles frequently contain 
statements like, “Resistor R: should be 
selected for best results,” or “It is ad- 
visable to try several transistors, and 
choose the one giving the best perform- 
ance.” For this reason, transistor ap- 
plications in hi-fi equipment have been 
largely limited to preamplifiers that 
must be followed by conventional tube 
amplifiers so that the many advan- 
tages of transistors are not fully real- 
ized. 

Recently the General Electric Com- 
pany announced a complete line of low 
cost audio transistors with very close 
control on the parameters so that 
complete interchangeability is possi- 
ble, even in push-pull output stages 
which formerly. required high: priced 
matched pairs. With these new tran- 
sistors and present circuit design tech- 
niques, it is now practical to build a 
completely transistorized high-fidelity 
amplifier of sufficient output for ordi- 
nary home listening. The complete 
amplifier, including magnetic cartridge 
preamplifier and tone controls, is 
shown in Fig. 1. No attempt was 
made toward extreme miniaturization 
in the author’s model, but the com- 
pactness typical of  transistorized 
equipment is obvious. The circuit dia- 
gram of the complete unit is shown in 
Fig. 5. 
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Tex two most popular types of proj- 


One of the most popular pickups 
among high-fidelity equipment owners 
is the G-E “variable reluctance” unit 
and this preamplifier circuit was de- 
signed to work with it. To obtain 
proper high-frequency equalization, the 
manufacturer recommends that the 
cartridge be loaded down with 6200 
ohms and that 18 db of bass boost be 
used to compensate for recording 
characteristics. This combination will 
compensate for the RIAA characteris- 
tic, which is used by virtually all rec- 
ord manufacturers, and be sufficiently 
close compensation to give acceptable 
performance with older recordings. 
In the case of this circuit, proper car- 
tridge loading is accomplished by 
means of resistor R:. This 3900-ohm 
resistor, operating in conjunction with 
the low input impedance of the first 
transistor, V:, provides a circuit with 
proper response. 

The preamplifier consists of two 
RC-coupled, grounded-emitter amplifi- 
ers with frequency selective feedback to 
give the required bass boost and turn- 
over frequency. There are many pos- 
sible methods of biasing transistor am- 
plifiers, each with its own advantages 
and disadvantages. 

If a wide range of transistor current 
gains is to be tolerated with stable 
performance at high temperatures, it 
is necessary to use the circuit shown 
in Fig. 3A. In this type of biasing, the 
emitter current (and hence collector 
current) is essentially determined only 
by the voltage at the base and the 
resistance in series with the emitter. 


Although this type of biasing is ex- 
tremely stable, good low-frequency 
response requires a very large bypass 
capacitor around the emitter resistor, 
which adds considerably to the cost 
and little to the performance. Since 
this transistor hi-fi amplifier was not 
intended to be operated under ex- 
treme environmental conditions and 
the new G-E transistors have close 
control on current gain, it is possible 
to use a simpler form of biasing as 
shown in Fig. 3B. In this type of bias- 
ing the base current is determined by 
the collector voltage and the resist- 
ance between collector and base. This 
type of biasing is extremely degenera- 
tive. For example, consider the situa- 
tion where the collector current in- 
creases, causing a drop in collector 
voltage. A decrease in collector volt- 
age reduces the current flowing into 
the base which, in turn, reduces the 
collector current, thereby counteract- 
ing the original increase in collector 
current. 

It might appear at first glance that 
this type of biasing would not only be 
degenerative for d.c. drifts, but would 
also degenerate the signal being am- 
plified. This would be true if the a.c. 
load impedance was high in compari- 
son with the 18,000 ohm collector re- 
sistor. 

If the load is the input to another 
transistor, as is usually the case, the 
input impedance of the following tran- 
sistor is low compared to the collector 
resistance and little a.c. degeneration 
takes place. Since tubes are voltage- 
operated devices, the usual method of 
bass boost is to use voltage feedback 
from the second plate to first cathode. 

The input to the first transistor is 
almost a current source (low im- 
pedance cartridge plus large series re- 
sistance), and it is better to use 
current feedback rather than voltage 
feedback. A signal proportional to the 
output current is taken from the small 
resistor in the emitter of the second 
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transistor and fed back through a fre- 
quency sensitive network to the base 
of the first transistor. The perform- 
ance of the preamplifier is shown in 
Fig. 2, and it can be seen that it is 
comparable in every respect to con- 
ventional tube preamplifiers. 

As a matter of interest, the .05 ufd. 
capacitor was replaced with a 6 efd. 
unit and the response of the preamp 
was found to be +0.25 db from 20 to 
20,000 cycles. Over-all response to the 
voice coil jack was within about +2 
db over the same frequency range. 


Tone Controls 


It might be argued that perfect re- 
production of music only requires that 
the amplifier compensate for record- 
ing characteristics and no additional 
frequency compensation is necessary. 
In practice, however, it is necessary 
to include tone controls so that differ- 
ences in loudspeakers, room acoustics, 
listening levels, and individual prefer- 
ences can be accommodated. 

The tone controls used in this am- 
plifier provide independent bass and 
treble control without interaction and 
both have a 1000 cycle turnover fre- 
quency. The action of the tone con- 
trols is easily understood if they are 
considered as current transfer net- 
works rather than voltage transfer 
networks as in vacuum tube ampli- 
fiers. The output current from the 
second transistor goes to the volume 
control where part of it is shunted to 
ground and the rest goes to the junc- 
tion of the 0.02 wfd. and 0.2 ufd. ca- 
pacitors and the center arms of the 
potentiometers. At 1000 cycles the 
equivalent circuit of the tone controls 
is very simple, as shown in Fig. 4A. 
At this frequency, the current is di- 
vided so that 10/11ths of the current is 
shunted to ground and 1/11th goes on 
to the next transistor. The low-fre- 
quency equivalent circuit for the “bass 
boost” condition is shown in Fig. 4B. 
With the movable arm of the poten- 
tiometer near the top, the 0.02 sfd. 
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Fig. 2. The frequency response of the transistorized preamplifier unit. 


capacitor is bypassed and more of the 
current is shunted into the 10,000 ohm 
resistor as the impedance of the 0.2 
ufd. capacitor rises at low frequencies. 

The high-frequency equivalent cir- 
cuit of the tone control is shown in 
Fig. 4C for the “treble cut” condition. 

Depending on the potentiometer set- 
ting, most of the higher frequencies 
will be shunted to ground as com- 
pared to a 1000 cycle signal. With the 
potentiometer arm at the top, the 
higher frequency current would by- 
pass the 10,000 ohm resistor and a 
treble boost would be achieved. An 
exact analysis of this type of tone 
control is somewhat complicated since 
the performance depends on the vol- 
ume control setting and the input im- 
pedance of the following transistor 
stage. Listening tests indicate that 
the performance is quite adequate and 
the frequency characteristics at an 
average volume control setting are 
shown in Fig. 6. It will be noted that 
the tone controls are not absolutely 
symmetrical but this is of little con- 
sequence since the extreme boost or 
cut settings are seldom used. 


Driver and Output Stages 


The next three transistors comprise 
a linear amplifier and driver stage for 
the power amplifier. The biasing is 
much the same as for the preamplifier 
stage with the exception that the load 
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Fig. 3. (A) Biasing method suitable for ex- 
treme environmental conditions and (B) for 
use when unit is operated in normal places. 


10K out 


Fig. 4. (A) A 1 kc. equivalent circuit. (B) 
low-frequency equivalent circuit, and (C) 
the equivalent circuit at high frequencies. 


resistances are lowered to accommo- 
date the larger current swings at the 
collector. Negative feedback is used 
from the collector of the driver stage 


Fig. 5. Complete schematic diagram of the transistorized amplifier-preamp unit. All parts are readily available at distributors. 
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R:—3900 ohm, 1/2 w. res. 

Rs, Rs, Ru—220,000 ohm, 12 w. res. 
Rs, Re, Rus, Ru—18,000 ohm, 1/2 w. res. 
Ri—4700 ohm, 1/2 w. res. 

R>—220 ohm, 2 ». res. 

Re—100,000 ohm, 2 w. audio taper pot. 
Rs, Ru—350,000 ohm, 2 w. linear taper pot. 
Rw, Ru—1000 ohm, 2 w. res. 
Ru—10,000 ohm, 1/2 w. res. 
Rn—160,000 ohm, 1/2 . res. 

Ru—S megohm, 12 w. res. 

Riu—300 ohm, 2 w. res. 

Rto—3S ohm, 1/2 w. res. 

Rsr—100 ohm, 1/2 w. res. 


Ree, Res—10 ohm, 1/2 w. res. 

C1, Co—25 yfd., 12 v. elec. capacitor 
Ce, Cy, Co—S yfd., 12 v. elec. capacitor 
Cs—.05 fd. capacitor 

Cs, Cux—S0O yfd., 25 v. elec. capacitor 
Ce—.02 pfd. capacitor 

Cr—.2 ufd. capacitor 

Cs*—.008 yufd. capacitor 

Cu*—.08 pfd. capacitor 

Cis—.0047 pfd. capacitor 


*These are design values. .01 ufd. and .1 pfd. 
can be used for Cs and Cu: respectively without 
seriously affecting performance. 


J1, Je—Phono jack 


Ts—Interstage trans., 3000 to 3000 ohms 
centertapped (Argonne Transformer Type 
AR-500) 


T:—Output trans., 125 ohms centertapped to 
8 ohms (Argonne Transformer Type AR- 
501) 


V1, Vs, Vs, Vs, Vi-—“p-n-p” junction transis- 
tor (General Electric 2N190) 


Ve, Vi—“‘p-n-p” junction transistor (General 
Electric 2N188A) 
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Fig. 6. Frequency response of the tone controls used with transistorized amplifier. 


to the base of the third transistor. 
This type of feedback makes the out- 
put voltage proportional to the cur- 
rent flowing into the third transistor, 
which is precisely what is desired 
since the tone controls were designed 
from a current transfer basis. Feed- 
back applied to the base also lowers 
the input impedance of the third tran- 
sistor so that it is small compared to 
the 10,000 ohm resistor in series with 
the signal. A low input impedance, 
controlled by the feedback network, 
helps to make the amplifier perform- 
ance independent of transistor varia- 
tions. 

The driver transformer acts as a 
phase inverter and impedance match 
for the push-pull output stage. In 
order to prevent crossover distortion 
in a transistor push-pull class B am- 
plifier, it is necessary to supply a 
slight forward bias to the transistors. 
This bias is provided for by the cur- 
rents of the various transistors flow- 
ing through Ra, a 5-ohm base biasing 
resistor. The 10-ohm resistors in the 
emitters of the transistors provide a 
slight amount of degeneration and 
also prevent thermal runaway due to 
heating of the transistors. Under “no- 
signal” conditions the current drain of 
the output stage should be 3 to 4 ma. 

One aspect of transistor output 
stages that sometimes confuses de- 
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Bottom view of chassis. Use of punched boards facilitates the wiring operation. 


signers familiar with vacuum tube cir- 
cuits is that no attempt is made to 
match the output transformer im- 
pedance to the transistors. A little 
thought will soon indicate the reason 
for this. If, as in this amplifier, it is 
desired to obtain undistorted peaks of 
two watts from a 12-volt supply, the 
peak current drawn by each transistor 
must be 333 ma. In order to get 333 
ma. from a 12-volt source, the load on 
each transistor must be 12 volts/333 
ma. or 40 ohms. The collector-to- 
collector load will be four times this, 
or 160 ohms. Therefore the impedance 
of the output transformer is deter- 
mined only by the supply voltage and 
the desired output power. 

If the transformer were designed to 
match the approximately 30,000 ohm 
output impedance of the transistors, 
maximum efficiency would be obtained 
but the undistorted output power 
would be limited to a few milliwatts. 

The transistors used in the output 
stage are designed to have a gain 
which is constant from low collector 
currents up to collector currents of 0.2 
or 0.3 ampere, so that there will be no 
distortion of the amplified signal. 
These transistors are measured and 
classified at the factory so that any 
two transistors with the same RETMA 
type number will give excellent per- 
formance in push-pull circuits. 


At the present time there are very 
few. transformers on the market ade- 
quate for high-quality transistor am- 
plifiers. Most so-called transistor 
transformers are designed with minia- 
turization as an objective so that the 
frequency response is severely limited. 
The driver and output transformers 
used in this amplifier were developed 
by the New England Transformer Co. 
(distributed by Argonne) specifically 
for this application, and these trans- 
formers (or those having equivalent 
quality) should be used for best results. 

In a class B amplifier the current 
drain varies with the output signal so 
a well regulated power supply is a 
“must” for this amplifier. A very con- 
venient source of 12 volts for experi- 
mental work can be obtained from a 
car battery or some of the miniature 
storage batteries now available. Alter- 
natively, a regulated 12-volt supply 
working from the power line may be 
used. 


Construction 


One extremely desirable feature of 
transistor circuitry is that the layout 
is noncritical since all circuits operate 
at a low impedance level and the tran- 
sistors are small and can be mounted 
in any position. The author chose to 
construct the circuits using  pre- 
punched terminal cards and ratchet 
terminals available from the Alden 
Products Company, Brockton, Mass. 
The components (including transis- 
tors) are mounted on one side of the 
boards and the wiring is done on the 
other side. All the circuits used in the 
amplifier were constructed on two 
2%"x4%" punched terminal cards. 
These cards were fastened by brackets 
(also available from Alden) to the 
main chassis which holds the trans- 
formers and potentiometers. The ad- 
vantages of this method of construc- 
tion are that it is rapid, rugged, and 
the final chassis has the “professional” 
look of printed wiring. Transistor 
sockets were used in the original de- 
sign, since it was desired to make 
interchangeability tests. Sockets are 
not really necessary, however, and the 
transistors might just as well be sol- 
dered directly into the circuit since 
each transistor is backed up by a full 
year’s warranty when used within 
ratings. 

Other possible methods of construc- 
tion include conventional point-to- 
point wiring on a metal chassis, use of 
etched circuit boards, and wiring on 
terminal boards. The exact choice of 
layout and size will depend on the 
location of the amplifier. The com- 
pact size and negligible heat dissipa- 
tion of this amplifier make it possible 
to install the amplifier in a speaker 
cabinet, bookshelf, or even in the base 
of a record changer. 

Although small in size, this ampli- 
fier definitely is not small in perform- 
ance. It may not be the amplifier to 
rattle the windows of the houses in 
the next block, but the output power 
and quality leave little to be desired 
for ordinary listening in your apart- 
ment or home. 
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of the Future 


Right off the drawing boards at Westinghouse— 
here are some radio and TV ideas you may see soon. 


RANSISTORS and modules are making possible the de- 

sign of radios which are smaller and can be used: more 
flexibly than ever before. Some of the radio (and TV) 
designs shown here, which were developed by the radio 
and TV design department of the Westinghouse Electric 
Corp., may never appear as finished products on the mar- 
ket, but, some of these ideas will undoubtedly be used. 
The compactness with which transistorized radios using 
modules can be made will allow them to be used in ladies’ 
handbags where they will take up little space, be light, 
and blend well with the style. Also, because the basic re- 
ceiver circuits take up so little room, more space will be 
allowed for the speaker (or speakers), resulting in better 
sound. 

New TV receivers are emphasizing ease of use and the 
decorator’s touch. The designs shown here advance this. 


—f0- 


Portable radio with two large 
speakers. It folds compactly. 


A ladies’ handbag- 
portable radio with 
a slide-type tuner. 

Combination tele- 

vision set and re- 

frigerator-bar, 


Attractive plastic handbag 
with transistorized radio. 


Another portable radio hand- 
bag, this one all leather. 


Shown below is TV set with Patio model with blackboard for kids which becomes table top. 
wicker base for storage. Swinging plates hold drinks. Swivel-top TV set (lower right). 
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A Test Instrument Calibrator 


Fig. 1. Test equipment cali- 
brator, Model 750, manufactured by 


B & K Manufacturing Co. of Chicago, Illinois. 


Now you can keep your v.o.m., v.t.v.m., and other test 
instruments at laboratory accuracy — inexpensively. 


what his most valuable servicing 

possessions were, nine times out of 
ten he would point to his test instru- 
ments. And yet, if that same man 
were asked just how accurate these 
units were, 95 per-cent of the time he 
could not give a definite answer. For 
the simple fact of the matter is that 
very few service technicians have this 
information, because very few men 
have the facilities for checking their 
test instruments. 

As a simple illustration, suppose it 
is desired to check the accuracy of the 
d.c. ranges of a v.t.v.m. How could 
this be done? Someone might suggest 
a battery, but most batteries will vary 
by 10 to 20 per-cent of their indicated 
value. Or take a VR tube. This might 
appear to be a good way to establish 
a standard d.c. voltage but upon check- 
ing the specification sheets on these 
tubes, it is found that their voltage 
drops can range anywhere from 12 to 
20 per-cent of the specified value. And 
so it goes. Practically every familiar 
source of what is thought to be relia- 
bly standard voltage, current, etc., 
turns out, on closer inspection, to pos- 
sess enough normal variation to make 
it valueless from a standardizing point 
of view. 

It was precisely such a situation, 
plus the common experience of seeing 


I’ A service technician were asked 


48 


technicians lose servicing time because 
they were relying on equipment which 
badly needed recalibration, that led to 
the design of the simple, low-cost test 
equipment calibrator shown in Fig. 1. 
With this unit, the accuracy of test 
instruments can be checked quickly 
and easily. If an instrument reading 
is off, the calibrator will not only tell 
how far off it is, but it will also help 
in the realignment of the unit so that 
it will function correctly. 

Specifically, this test instrument cal- 
ibrator can supply the following d.c. 
voltages to +1 per-cent, or better, ac- 
curacy: 5 volts, 25 volts, 100 volts, and 
300 volts. These voltages allow check- 
ing of most of the d.c. voltage ranges of 
currently available volt-ohm-milliam- 
meters and vacuum-tube voltmeters. 
In addition, the following a.c. voltages 
are furnished to +1 per-cent accuracy 
or better: 5 volts, 25 volts, 100 volts, 
and 300 volts. These voltages are used 
to check the a.c. ranges of v.o.m.’s and 
v.t.v.m.’s. 

For these two functions, recognition 
was given to the fact that meter input 
impedances might vary from as low as 
1000 ohms-per-volt to a hundred meg- 
ohms or more. This was taken into 
account by using appropriately low 
resistances in the calibrator voltage 
section. The problem presented by the 
resulting relatively large currents was 


CALIBRATION 
From CONTROL 
POWER 
SUPPLY Fig. 2. Null-type 


: circuit used in 
7 calibrator to es- 
: tablish precise 
: voltage values a- 
: long the divider. 
q The calibration 
’ control is used 
7 to compensate 
’ for input line 
voltage changes. 


solved by using high-wattage resistors 
and a_ well-designed power trans- 
former. 

One of the obstacles that must be 
overcome in achieving voltage accu- 
racy of the order indicated (i.e., +1 
per-cent or better) is instrument pro- 
tection against a.c. power line fluctua- 
tions. Obviously, conventional voltage 
regulators will not do since they are 
inherently less accurate than the level 
desired. The solution chosen relies 
upon the same voltage standard which 
sets the accuracy of the various a.c. 
and d.c. voltages themselves. 

A mercury cell, whose value is 
known to be accurate to four signifi- 
cant figures, is connected in a nulling 
circuit of the type shown in Fig. 2. 
A center-reading microammeter is con- 
nected between the mercury cell and 
a voltage divider made of a string of 
precision resistors. One of the resis- 
tors in this string is made variable 
(“calibration control”) and it is ad- 
justed until the meter needle is posi- 
tioned exactly over a very narrow 
hairline in the center of the scale. At 
this point, the voltage existing at point 
“A” on the voltage divider is exactly 
equal to the standard cell potential. 
The values of the other resistors in 
the string have been so chosen that 
the desired voltages are obtained at 
appropriate tap-off points. 

The highest voltage value achiev- 
able in this manner is limited only by 
the value of the voltage which can be 
applied to the top of the divider. In 
the present instance, a top a.c. and d.c. 
reading of 300 volts is employed, this 
being deemed sufficient to check the 
high range of present voltmeters. 

The same meter circuit will also 
serve as a continuous monitor when- 
ever the instrument is set to deliver 
calibrating voltages. Any change in 
line voltage will be revealed immedi- 
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ately by a shift of the meter needle 
from the center position. The user, 
noting this shift, can counteract its 
effect by adjusting the calibration con- 
trol. 

Another feature of v.o.m.’s_ and 
v.t.v.m.’s which this test instrument 
calibrator can check is the resistance 
ranges. A series of six precision resis- 
tors is available with values of 10, 100, 
1000, 10,000, and 100,000 ohms, and 10 
megohms. With these resistors, it is 
possible to check each of the resistance 
ranges found in present instruments. 
The values were so chosen that the 
check point would fall within the cen- 
tral region of each resistance range. 


R.F. Signal 


Also available in the calibrator is a 
crystal oscillator which uses an exter- 
nal plug-in crystal and is capable of 
generating harmonics of the crystal 
frequency well beyond the v.h.f. re- 
gion. For example, with a 5-mc. crys- 
tal, harmonic frequencies over 300 mc. 
can be obtained. With crystals possess- 
ing higher frequencies, the extent of 
the upper usable range is even greater. 

These crystal frequency signals can 
be employed in two ways. If desired, 
they can be obtained at the “R.F.” ter- 
minals and used as markers in setting 
up an alignment curve in radio and 
TV receivers, or, these crystal-gen- 
erated signals can be employed to help 
the user calibrate (or check the cali- 
bration of) an AM signal generator. 
This is accomplished by feeding the 
signal generator voltage into the “R.F.” 
terminals on the calibrator. The AM 
generator signal is combined with the 
crystal oscillator signal (fundamental 
plus harmonics) at a crystal diode 
mixer. The resulting signals are 
passed through a low-frequency pen- 
tode amplifier and applied to a front- 
panel phone jack to which a set of 
headphones may be connected. See Fig. 
3. With a pair of headphones, zero beat 
is easily detected as the AM signal 
generator frequency is slowly varied. 

If a 4.5-me. crystal is used, a 4.5-mc. 
marker signal will be available for 
checking and aligning the audio i-f. 
system of television receivers. 

To further increase the usefulness 
of the crystal-oscillator pentode-am- 
plifier arrangement, a_single-throw, 
double-pole switch is provided which 
will complete a feedback path and 
thereby generate an audio signal. This 
tone, available at the “Phones” jack 
on the front panel, can be employed to 
check audio amplifiers in AM, FM, or 
TV receivers. At the same time, an 
amplitude-modulated signal is available 
at the crystal fundamental and each of 
its harmonic frequencies. This modu- 
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lated r.f. signal can be obtained at the 
“R.F.” terminals for external use and 
is a further aid in receiver alignment. 

Note that the same crystal frequen- 
cies can also be employed to check the 
calibration of sweep generators when 
the sweep width controls of these in- 
struments are turned to zero. 

The precision of the a.c. voltages 
makes them ideally suited for measur- 
ing the peak-to-peak values of any 
waveform found in television receiv- 
ers. Here is how this operation is per- 
formed: Apply the wave to be meas- 
ured to the vertical input terminals of 
the oscilloscope and adjust the vertical 
attenuator and vertical gain control 
until the wave covers a reasonable 
height—say one-half the size of the 
screen. To facilitate the measure- 
ment, it is generally best to have the 
wave extend over a specific number of 
vertical squares on a screen mask. A 
simple figure to work with, in this 
respect, is 10 or 15 squares. (The 
wave in Fig. 4A covers 10 squares.) 
Whatever the figure, make a specific 
note of it. 

Now, remove the signal and, with- 
out touching the vertical gain or at- 
tenuation controls of the scope, apply 
one of the a.c. voltages from the test 
instrument calibrator to the vertical 
input terminals of the oscilloscope. A 
sine wave will appear on the screen. 
Compare its height with that of the 
previous wave and if the two cover 
the same number of vertical squares, 
then both possess the same peak-to- 
peak value. Assume that this happens 
when the test instrument calibrator is 
providing 25 volts, a.c. Then both 
waves will have a peak-to-peak value 
of 25x 2.83 or 70.75 volts. The fore- 
going factor of 2.83 is the amount by 
which the r.m.s. figure of an a.c. wave 
must be multiplied to provide the 
peak-to-peak value. 

Some service technicians like to 
turn down the horizontal gain of the 
scope until the calibration sine wave 
is only a vertical line. (See Fig. 4B.) 


They claim that such a line is easier 
to work with. Either method will give 
similar results since the horizontal 
spread of the wave is not important, 
only its height. is. 

The fortunate occurrence of both 
waves having the same peak-to-peak 
value is not likely to happen often. 
More often than not, the amplitudes 
of both waves will differ. Let us say 
that when the unknown wave is ad- 
justed to cover a height of 10 squares, 
the calibrating sine wave, with the 
“Range” switch in the 25 volts posi- 
tion, covers only 8 squares. Then, to 
find the peak-to-peak amplitude of the 
unknown signal, set the ratio of the 
calibration voltage to the number of 
squares it covers, equal to the ratio of 
the unknown voltage to the number of 
squares it covers. The formula is as 
follows: 


calibration voltage _ unknown voltage 
vertical squares ~~ vertical squares 


25 volts x 
Hence, = — 
8 10 
and Sx=— 20 ‘ 
x= 250 
. ies 
X = 31.2 volts 


The peak-to-peak voltage is: 
31.2 volts X 2.83 = 88.3 volts. 


(The same formula would be employed 
had the amplitude of the calibrating 
voltage been greater than that of the 
unknown wave.) 

There are additional uses to which 
this instrument can be put, but its 
principal function is to provide the 
service technician (or even the engi- 
neer) with a calibration standard on 
which he can rely. It will pay for it- 
self in reducing servicing time if used 
as little as two or three times a year. 
And, perhaps most important of all, it 
will give the technician a renewed 
faith in the accuracy of his test equip- 
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Fig. 3. Partial schematic of 


the calibrator showing the crystal 
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Fig. 4. The a.c. voltages of the cal- 
ibrator can be used to measure 
peak-to-peak values of scope pat- 
terns. The full waveform may be 
displayed as in (A) or the horizontal 
gain may be decreased to zero (B). 


Fig. 1. The Model 820 Dynamic Sweep 
Circuit Analyzer which furnishes hor- 
izontal and vertical sweep signals, 
tests flyback transformers and deflec- 
tion yokes as well as _ continuity. 
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A systematic approach to the troubleshooting of 


TV deflection circuits pays off in more. profit. 


and horizontal deflection circuits of 

TV receivers often makes it diffi- 
cult to locate trouble in this section. 
Waveform analysis may indicate that 
something is wrong, but it will not 
usually tell what part is defective and, 
of course, cannot be used if there is 
no voltage to begin with. The use of 
component substitution and “cut and 
try” methods will often turn what 


Taxa special nature of the vertical 


could be a very profitable job into a 
time consuming one. 

A dependable method of trouble- 
shooting deflection circuits is to sub- 
stitute or inject the correct signal into 
the various key points in these cir- 
cuits. Each stage, in sequence, receives 
what resembles its normal input sig- 
nal and if the stage is good, its output 
will be correct. This is continued until 
the defective stage is located. This 


Fig. 2. Complete schematic diagram of the Dynamic Analyzer for sweep circuits. 
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method, troubleshooting by signal sub- 
stitution, is easy to use and is a posi- 
tive way of finding troubles. For ex- 
ample, if the trouble is no high volt- 
age, injecting the proper high voltage 
causes the receiver to operate nor- 
mally. 

In order to troubleshoot the vertical 
and horizontal deflection circuits by 
signal substitution a generator is need- 
ed that will produce the correct 60 cps 
saw-tooth, 15 kilocycle saw-tooth, and 
horizontal output transformer drive 
voltages. An instrument which pro- 
duces these waveforms and also incor- 
porates a flyback and yoke tester is 
shown in Fig. 1. The schematic dia- 
gram of this instrument is shown in 
Fig. 2. 

The circuit of this sweep section an- 
alyzer includes a horizontal oscillator, 
horizontal output tube, vertical sweep 
circuit, flyback and yoke tester, and 
60 cps power supply. The first half of 
the 12AU7 serves as either the 15 kilo- 
cycle blocking oscillator or the flyback 
and yoke test oscillator. The second 
half of the 12AU7 operates either as a 
60 cps saw-tooth amplifier or as a d.c. 
amplifier in the flyback test function. 
The 6BQ6 is the horizontal output 
tube which is used to drive the flyback 
transformer in the TV receiver under 
test. An oscillating neon bulb operates 
in a special circuit to produce a very 
sensitive shorted-turn tester. 

When the instrument is used to test 
horizontal output transformers and 
yokes, the first half of the 12AU7 
functions as a pulsed 500-cycle oscil- 
lator in a circuit that operates as a 
“Q” tester. When checking a flyback 
transformer or yoke with one or more 

(Continued on page 108) 
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corner horns used to load tweeters and mid-range 


drivers as well as load and 


driver unit simply and solely to 
increase its electro-acoustic effi- 
ciency. A properly designed horn in- 
creases the acoustic loading on the 
diaphragm and this is bound to im- 
prove the efficiency since the dia- 
phragm has’ something to work 
against. From this follows the obvious 
conclusion that a horn-loaded speaker 
requires less input than one using a 
flat baffle for a given sound output, 
and for a given size of diaphragm the 
horn-loaded speaker calls for less 
movement of the suspended system. 
From what you have learned in pre- 
vious articles you can see, therefore, 
that the disadvantage of a small dia- 
phragm for reproducing low frequen- 
cies—the large amount of free move- 
ment required—can be overcome to 
some extent, while retaining the ad- 
vantages of the small cone for good 
high note response. Since the driver 
unit is subjected to smaller stresses, it 
would seem that fitting a horn instead 
of a flat baffle or box type enclosure 
is a great step forward. This supposi- 
tion is correct. A properly designed 
horn-loaded speaker will give a wider 
and more linear response than any 
other type of loading, and when per- 
fectly designed and without regard to 
“contingent liabilities’ does not re- 
quire the use of multi-channel systems. 
One unit will do the job. Yet almost 
every horn type speaker system you 
see has a tweeter; am I therefore talk- 
ing nonsense? I mentioned contingent 
liabilities, and the innate cussedness 
of all loudspeaker problems is well to 
the fore in designing loudspeaker 
horns. 
In this article I cannot possibly even 
attempt to classify the multitude of 
designs on the market. The good ones 
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Horn Loudspeakers and Enclosures 


By H. A. HARTLEY 


Audio Consultant 


Part 8. A discussion of straight, folded, and 


enclose woofers. 


Cutaway model Klipschorn | + 
corner loudspeaker sys- : 
tem showing a folded horn 
used for the woofer and 
straight horns used for; 
mid-range and tweeter.| ¢ 
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are the result of technical know-how 
and intensive development work. The 
bad ones are non-scientific copies of 
good designs but without the knowl- 
edge necessary for modifying basically 
good designs. Some have _ resulted 
from the efforts of writers who pro- 
fess to provide hi-fi for a few dollars. 
But it so happens that designing a 
good horn is not all that easy, and 
making it can be even more difficult. 
Here I shall explain the fundamental 
rules of the game, so that you can 
make your choice in an intelligent 
manner. But whereas there may be 
two schools of thought in speaker de- 
sign, there can only be one in horn 
design, for the matter is simple enough 
—does the horn enclosure add distor- 
tion to the speaker unit’s perform- 
ance? If it does then it is a bad en- 
closure, and that is all there is to it. 

The worst snag in adopting the horn 
as a speaker loading device is the size 
required for fidelity of reproduction. 
The diameter of the mouth of the 
horn, for perfection, should equal the 
wavelength of the lowest frequency it 
is desired to reproduce. The wave- 
length of a 50-cycle note is 22% feet! 
Moreover, the rate of expansion from 
the throat (the narrow end) to the 
mouth, called the flaring constant, 
must conform to certain laws, so the 
length of our perfect horn for no cut- 
off at 50 cps would be about 70 feet. 
In this imperfect world we can afford 
to make some compromise, but you 


can take it that a straight horn of 
proper design to reproduce down to 
50 cps calls for a length of about 22 
feet and a flare circumference of 
24 feet, and that is not a thing you 
can get into an _ ordinary living 
room. Not only is the mouth as 
large as the sort of flat baffle you 
ought to have, but where are you 
going to put those 22 feet of length? 
As you can fold a baffle, so you can 
fold a horn, but with this added com- 
plication—that the highs don’t like 
being pushed round sharp corners or 
along rough surfaces, and the lows, as 
in box baffles, set up vibration in the 
various parts of the assembly. Where- 
as the folded and curved horns of the 
brass section of the orchestra are reso- 
nant, to give the instrument its pecul- 
iar timbre, the horn of the reproducer 
must be inert and unable to impart 
coloration. 

Probably the first superbly designed 
and engineered folded-horn speaker 
was the celebrated Western Electric 
555. The speaker unit itself was made 
with very close tolerances to avoid loss 
of useful flux in the gap. The voice 
coil was wound with aluminum ribbon 
on edge, so that gap space was not 
wasted by a comparatively thick and 
rigid former, and the small aluminum 
diaphragm was properly ribbed to en- 
sure stiffness (for it is important in a 
horn speaker that diaphragm breakup 
should not occur). This specialized 


unit then fed into a long folded horn 
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with the right flare constant, made of 
smoothly finished nonresonant mate- 
rial (at least down to the lower mid- 
dle frequencies!), which terminated in 
a large rectangular mouth. The result 
was a fine speaker, but it was so big 
it could only be used in movie theaters. 

Since that time we engineers have 
not increased our basic knowledge of 
horn design; we have made no discov- 
eries that enable us to do things that 
couldn’t be done 30 years ago. The 
mechanics of horns are_ perfectly 
straightforward and we can’t do the 
impossible “even if it takes a little 
longer.” Our efforts have been di- 
rected towards producing speakers 
that can be gotten into an ordinary 
living room, while retaining as many 
of the characteristics of the perfect 
horn as possible. In other words com- 
promises have had to be made, and 
some compromises are very good and 
others are not. 


Design of Straight Horns 


As no folded horn can be as good as 
a perfectly designed straight horn, it 
is necessary to determine the charac- 
teristics of the straight form to have 
some standard of reference. There are 
three main types: conical, exponential, 
and hyperbolic exponential. The only 
merit of the first is that it can be con- 
structed out of flat sheets of material, 
and in case you wonder how a cone 
can be made out of flat material I 
should explain that what really mat- 
ters is that the area of cross-section 
has to expand in a certain way. To all 
intents and purposes a square horn of 
pyramidal form is just as satisfactory 
as a truly conical one. By a conical 
horn I mean, therefore, one whose 
sides are a straight line, and by anal- 
ogy I call an exponential horn one 
whose sides follow an _ exponential 
curve, whether the area of cross sec- 
tion is a square or a circle. The name 
hyperbolic exponential is usually short- 
ened to “Hypex.” Fig. 28 gives cross- 
sections of the three types. 
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Fig. 28. The three types of straight horns: 
(A) conical, (B) exponential, and (C) Hypex. 


Fig. 29. Cut-off characteristics of the 
three types of straight horns shown above. 


wW 

” 

2 

°o 

o CONICAL 

rd EXPONENTIAL 

HYPEX 

FREQUENCY 

52 


Two examples of horn-type loudspeakers. 
Unit at right is University HF-206, a 
high frequency tweeter having a frequen- 
cy range from 3500 to 16,000 cps. Unit 
below is University “Cobraflex.” a concen- 
tric exponentially flared horn which per- 
mits the use of a crossover at 350 cps. 


The conical horn is easy to design 
and easy to build. All that matters is 
that the narrow end should more or 
less fit the driver unit and that the 
length and mouth dimensions should 
be great enough to handle the lowest 
bass frequency it is desired to repro- 
duce. The serious drawback of the 
conical horn is that its cut-off charac- 
teristic is not good. 

In any high-fidelity system it is de- 
sirable that the wide frequency re- 
sponse should terminate with sharp 
cut-offs at bass and treble. A linear 
frequency response from 50 to 12,000 
cps with very sharp cut-offs at each 
end will give truer reproduction than 
one linear from 60 to 11,000 with grad- 
ual roll-offs even if there is appreciable 
response at 40 and 15,000 cps. You 
may not believe this, but it is so. Now 
if you refer to Fig. 29 you will see that 
the conical horn has a roll-off whereas 
the exponential and Hypex horns have 
a cut-off, and the Hypex has the 
sharpest. 

It is not difficult to understand why 
this should be so. In Part 1 I explained 
that a sound wave progresses through 
the air by setting up zones of compres- 
sion followed by zones of rarifaction. 
The distance between successive zones 
of compression is the wavelength of 
the sound wave of that particular fre- 
quency. Now imagine such a sound 
wave passing through the horn. Obvi- 
ously the horn must be as long as one 
wavelength otherwise part of the wave 
will be inside the horn and the rest 
outside and the only part to load the 
diaphragm with “horn efficiency” is 
the part inside. That is why inade- 
quate length and mouth size give a 
bass cut-off. 

In free air the speaker diaphragm 
produces a hemispherical propagation 
in front and when a conical horn is 
used this whole hemisphere has been 
collected into a cone but the general 
distribution throughout the horn is un- 
altered. When the wavelength is a 
substantial part of the horn length 


there will be an instant when a zone 
of compression is inside the horn and 
a zone of rarifaction is at the mouth 
of the horn. Nature abhors a vacuum, 
so air at normal pressure around the 
circumference of the mouth rushes in 
and hinders the progress of the next 
pocket of compressed air. If there are 
several “cycles” inside the horn this 
doesn’t matter; but at low frequencies 
the effect is very pronounced, and the 
interference pattern comes out like the 
curve in Fig. 29. 

To take the Hypex as a contrast, the 
sound wave emerges from the mouth 
and not being confined by the straight 
line trend of the conical type pro- 
gresses in a hemispherical manner. 
The air inside is protected by the shape 
of the horn mouth and by a hemi- 
spherical barrier of compressed air be- 
yond the mouth. The description I 
have given is admittedly crude but it 
does account for the cut-off character- 
istic of the Hypex horn. In the Hypex, 
and to a lesser degree in the exponen- 
tial, the cut-off is “pure” and deter- 
mined solely by the horn dimensions. 

Having vowed to keep higher math- 
ematics out of this series I cannot give 
you the design data for these horns. 
Being exponential curves they involve 
mathematical exponentials which are 
reckoned highbrow; but the omission 
of this data is not a matter of great 
importance. Fig. 28 shows that the 
types cannot be confused, for the ex- 
ponential increases quite gradually in 
a curved sort of way whereas the Hy- 
pex flares out quite suddenly near the 
mouth. And may I add a note about 
other wonder-working curves. an- 
nounced from time to time? We get 
paraboloids, catenoids (and some day 
we may get adenoids) all heralded as 
new achievements. Don’t you believe 
it. These others “curves” are so near 
exponential that it couldn’t matter 
less, and except for molded or cast 
horns, no folded bass horn is other than 
an approximation of an exponential 
curve, these fancy curves are just 
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single 6-inch twin-cone 
driver as shown in Fig. 33. 


er horn uses 


approximations of approximations. 
Acoustic engineers are not swayed by 
emotional upsurges; the laws of horn 
design are quite straightforward, and 
the exponential and Hypex curves are 
two steps forward in good design. But 
they are difficult to make true to law. 

No part of any type of exponential 
horn is flat, so it cannot be made of 
thick wood. The shaped panels are 
usually made of laminated or recon- 
structed wood and should be strongly 
braced with frames at fairly short in- 
tervals; the intervening areas should 
be covered with sound- and vibration- 
absorbing material or cement. This 
must be applied outside the horn, for 
the inner surfaces should be as smooth 
as possible to avoid air friction. The 
whole horn could be made of rein- 
forced concrete, with a smooth cement 
finish inside, and super-enthusiastic 
high-fidelity fans have made such con- 
crete monsters, with most impressive 
results. Of course the horn has to be 
built outside the house, so it is not 
very convenient for multi-story apart- 
ments. But it does show what has to 
be done to carry the horn to its logical 
conclusion. 


The Horn Throat 


It would seem a simple enough mat- 
ter to match a horn to any loud- 
speaker by making the throat (the 
Narrow end) the same size as the 
speaker diaphragm, but this does not 
give the highest efficiency. Better 
acoustic loading is obtained by having 
the throat smaller than the diaphragm 
and including a sound chamber, as in 
Fig. 30A. At high frequencies this 
scheme does not work ‘very well be- 
Cause the distance between the various 
parts of the diaphragm and the center 
of the throat can differ by several 
wavelengths, causing phase distortion. 
It is usually corrected by making the 
diaphragm concave and inserting a 
convex plug in the horn throat, as 
shown in Fig. 30B. This phase-correct- 
ing plug, as it is usually called, should 
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be a feature in any well-designed horn- 
loaded tweeter. 

The throat itself causes 2nd har- 
monic distortion, varying directly with 
acoustic watts per unit area of throat 
and with the ratio between emitted 
frequency and cut-off frequency. For 
a given power input to the speaker, it 
follows that 2nd harmonic distortion 
will be smaller the larger the throat 
and the smaller the emitted frequency/ 
cut-off frequency fraction. As the bass 
must be maintained, this fraction is 
kept small by removing the highs from 
the large throat speaker. This suits 
the general design very well since a 
large throat calls for a large dia- 
phragm and a large diaphragm 
(subject to the special cases men- 
tioned in Part 4) is not efficient 
for high frequencies. Then, since the 
first section of the horn has to be re- 
moved to provide the large throat, the 
removed part becomes the horn of the 
tweeter, so we quite logically arrive at 
the conclusion that, as far as horn 
speakers are concerned the tweeter- 
woofer combination is best. Whether 
my thesis that baffle-loaded speakers 
are best as single-channel systems is 
right or not, I cannot be accused of 
undue partisanship if I say that multi- 
channel systems are best with horn 
speakers. 


Folded Horns 


In theory, as I have already pointed 
out, there should be no loss by folding 
a properly designed exponential horn. 
As far as the high frequencies are con- 
cerned there is very little loss due to 
reflections and interference in the con- 
centric folded type shown in Fig. 31. A 
horn of this design is usually made up 
from metal spinnings, although it can 
be molded from non-metallic mate- 
rials. The size required for adequate 
reproduction of low frequencies makes 
this type of horn very costly for wide- 
range reproduction, but it is an effi- 
cient horn for the frequency range 200 
to 8000 cps. 

In practice, a folded horn is usually 
made up as an assembly of flat wooden 
panels which can only be an approxi- 
mation to the true exponential flare, 
so losses are inevitable (and “losses” 
includes distortion). As both sides of 
each panel usually form part of the 
horn acoustical lining and reinforcing 
battens cannot be used, so there must 
be some reverberation and cabinet res- 
onance. To reduce this as far as pos- 
sible the material used must be thick 
and rigid. The rate of flare does not 
conform to any law since the horn con- 
sists of a series of truncated pyramids, 
with the consequent disadvantages 
mentioned earlier. The shape, too, is 
bad for the transmission of high fre- 
quencies, but as it is normal practice 
to use a separate high frequency 
speaker unit, this is not a serious 
consideration. 

Since, therefore, the folded horn is 
only an approximation to the ideal de- 
sign there is almost no end to the 
ways in which this approach to perfec- 
tion can be achieved. Reputable man- 


SOUNO CHAMBER 


HORN THROAT 


ae 2 
H PHASE CORRECTING PLUG 
(8) 


Fig. 30. Two designs of throat sound cham- 
bers without and with phase correcting plug. 
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Fig. 31. Section of concentric folded horn. 


ufacturers of speaker units have been 
forced to produce horn designs which 
are suitable for their products, and it 
can be supposed that some research 
has been carried out to evolve a good 
design. Other manufacturers of cabi- 
nets are equally interested in selling 
their wares, but in all this activity 
one thing can be emphasized—since no 
speaker has a perfectly linear response 
and since no cabinet imposes a con- 
stant load at all frequencies, the cabi- 
net must be designed for the speaker 
selected. 

Despite of all this, the curious 
fact remains that some _ combina- 
tions of units and horns that were not 
specifically designed for each other do 
sound extremely good, and there can 
be only one reason for this—luck. And 
good luck is not to be despised in the 
hunt for perfection. It is quite possi- 
ble for a defective speaker to be 
housed in a defective cabinet so that 
the defects more or less cancel out, 
and it doesn’t matter if such results 
came about through blind chance. 
What really matters is that the results 
are there. I have pointed out in an 
earlier part that speakers can’t be 
designed by mathematics alone, nor, 

(Continued on page 168) 
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Fig. 32. Voigt 
corner horn as 
used in early 30's. 
A tuned air col- 
umn, driven by 
the rear of the 
cone, is used as 
a supplementary 
resonator for the 
lower frequencies 
since the load- 
ing on the front 
of the cone is 
not effective be- 
low 50 to 60 cps. 
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EXPANDER 


Fig. 1. Over-all view of remote control panel (left) and chassis housing expander and power supply (right). Controls on the panel are from 
left to right: master gain of complete system, power switch, eye tube, expansion switch, and the expansion set control. See diagram, Fig. 2. 


Construction details on a dynamic volume expander which 


has an attack time of less than 1 millisecond, releases 


in 2 seconds, and offers smooth and linear expansion. 


means as accurate a reproduction of 

the original score as possible, with 
regard to frequency response and dy- 
namic range. Most of us have ad- 
vanced our systems to a high degree 
of fidelity as far as frequency response 
goes. To afford good dynamics many 
of us have obtained high powered am- 
plifiers allowing us to reproduce the 
ear-shattering crescendos much as 
they were originally played: To do 
this, it is necessary to advance the 
gain past the point where rumble and 
surface noises become objectionable. 

It then becomes apparent that to 
reproduce a score satisfactorily, some 
means must be provided to increase 
the dynamic range of the program 
material. Many dynamic volume ex- 
pander circuits have been developed 
but most fail to meet one or more 
of the following requirements: 1. At- 
tack time of 1 millisecond or less, 2. 
Release time of approximately 2 sec- 
onds, 3. Intermodulation distortion 
less than 1%, 4. Unmeasurable har- 
monic distortion, 5. Smooth, linear ex- 
pansion, 6. Fixed limit of expansion, 
and 7. Simplicity of operation. 

If a volume expander meets these 
requirements, one would not be able 
to detect when the expander was be- 
ing used except for the desired in- 
crease in dynamic range. The circuit 
presented meets these requirements 
and is truly a high-fidelity unit. 

After extensive research it was de- 
cided to use plate load changes on the 
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push-pull output stage of a low-gain 
amplifier to give the required expan- 
sion. A second 12AU7 was connected 
in parallel with the 12AU7 output 
stage as shown in Fig. 2. The load 
seen by one output tube is made up of 
the parallel control tube and the out- 
put transformer. Now if a d.c. voltage, 
which is proportional to the input pro- 
gram signal, is developed and applied 
to the grid of the control tubes, the 
load offered by the control tubes will 
vary with the d.c. control voltage. If 
the polarity of the control voltage is 
negative, the voltage will tend to drive 
the control tubes to cut-off. When the 
control voltage cuts the control tubes 
off, the load seen by the output stage 
is only that of the output transformer. 
This load then is 15,009 ohms per 
tube. When the control voltage is zero, 
approximately 10 milliamperes will 
fiow through each control tube giving 
an effective plate resistance of 6000 
ohms per tube. The load seen by 
one of the output tubes is then 
15,000 (6000) /(15,000 + 6000) or 4300 
ohms. This change then from 15,000 
to 4300 ohms in plate load as seen by 
each output tube governs the degree 
of expansion. Maximum expansion oc- 
curs when the control tubes are cut 
off or when the control tube grids are 
at —20 volts d.c. 

It is interesting to note that the in- 
termodulation distortion is at its low- 
est value when the output is fully ex- 
panded. If the input is kept below 3 
volts peak-to-peak, the intermodula- 


tion distortion will not exceed 1%. Har- 
monic distortion is unmeasurable irre- 
spective of the degree of expansion. 
The voltage required to cut off the 
control tubes was found to be —20 
volts d.c. It was then necessary to de- 
velop a circuit which would produce a 
d.c. voltage of 0 to —20 volts propor- 
tional to the input signal over an input 
range of about 30 db. The rapidity with 
which this voltage is developed is 
known as the attack time. Tests have 
shown that an attack time of less than 
one millisecond is highly desirable. To 
accomplish this, the input signal is am- 
plified and fed into a cathode follower. 
The grid of the cathode follower is 
biased to about +50 volts to prevent 
the tube from being cut off by large 
negative peaks. The output appears 
across the 10,000 ohm cathode resistor 
and is capacitively coupled to a 1N38 
crystal diode. This diode serves to 
clamp the positive peaks to ground. 
The 40,000 ohm resistor bypassing the 
1N38 along with the 25 ufd. coupling 
capacitor gives a long time constant 
relative to the lowest frequency com- 
ponent of the signal. A 1N215 diode is 
used to rectify the a.c. signal to a d.c. 
voltage. The voltage is stored in the 
1 uwfd. capacitor, Cu, and bled off by 
R.z. This RC combination gives a 
2-second time constant for release 
time. The impedance of the cathode 
follower and 1N215 diode is about 680 
ohms. C;:; is then charged in 680 mi- 
croseconds which is well under the 1 
millisecond limit originally laid down. 
Some visual means of setting the 
expander was required. An electron- 
ray tube was chosen so as to be free 
from the dynamic errors encountered 
when using meter type indicators. The 
eye tube is set to close when the volt- 
age on the control tube grids is —20 
(Continued on page 163) 
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A Handy lroubleshooter 


This small, rugged 
capacitance-resistance 
substitution box can 
help solve a multitude 


of servicing problems. 


Fig. 1. The “X-Check- 
er,” shown here, con- 
sists of a small po- 
tentiometer and vari- 
able capacitor which 
may be connected in 
series, in parallel, 

or used separately. 


a variable capacitor with a range 
from 20 to 470 uxfd. and a variable 
resistor from 0 to 2500 ohms. These 
two elements may be used in series, in 
parallel, or separately and are espe- 
cially useful for inserting resistance or 
capacitance in a circuit. The unit is 
called the “X-Checker” by its manu- 
facturer, Ram Electronics Inc. 

Three pin jacks serve as the circuit 
connecting points. To use the poten- 
tiometer, the test leads are inserted in 
the center and left jacks; to use the 
capacitor, the center and right jacks 
are employed. The right and left jacks 
are used when substituting the poten- 
tiometer and capacitor in series. 
Essentially, this unit is substituted 


Te: device shown in Fig. 1 contains 


Fig. 3. Partial schematic diagram of the 
horizontal output circuits of the RCA KCS- 
87 chassis. Rx. and C., may be added 
to the circuit to increase raster width. 
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Ram Electronics Inc. 


Fig. 2. Partial schematic diagram of the 
output circuit of the horizontal oscillator 
in the Admiral TV chassis 21A3AZ. Note 
the critical waveshaping circuit C.-R:. 
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directly in a circuit for a resistor or 
capacitor which is suspected of being 
faulty; if the circuit works properly 
after the substitution, the original 
part is defective. It may also be used 
to determine what value of resistance 
and/or capacitance should be inserted 
in a circuit to compensate for parts 
deterioration. 

Sometimes it is quite difficult to 
find a TV part that has changed value. 
Some of the troubles caused by de- 
teriorated parts and how to eliminate 
these troubles by using a device like 
the “X-Checker” will now be _ dis- 
cussed. 

Improper horizontal linearity, bright- 
ness, or width may be caused by an 
improperly shaped drive signal which 
is fed to the horizontal output stage. 
The shape of the signal is determined 
by the RC discharge circuit (C,-R, in 
Fig. 2) connected at the output of the 
horizontal oscillator stage. If the 
value of either one of these two com- 
ponents has changed, the shape and 
magnitude of the waveform will 
change. 

If the capacitance value of C;, is in- 
correct, the curvature of the trace 
portion may be excessive, resulting in 
nonlinearity. If the value of R, is im- 
proper, the magnitude of the drive sig- 
nal will either be too great, resulting 
in the production of excessive high 
voltage and too much brightness, or 
too small, resulting in insufficient high 
voltage and low brightness. Insuffi- 
cient and excessive width, respective- 
ly, would also probably occur. 

After deciding definitely that the 
trouble lies in this RC gircuit, the 
substitution box may be used to de- 
termine whether the capacitor or re- 
sistor has changed value and what 
value of resistance and capacitance 

(Continued on page 189) 
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experimenters constantly struggle 

with the problem of keeping work- 
benches free from the unsightly mass 
of test leads that are used for the 
various test instruments. This mass of 
leads usually frustrates the user when 
he attempts to make various tests 
and cannot untangle the proper test 
leads, and causes him to waste time. 
One answer is to combine several 
types of test leads into a single cable. 
Such is the multi-purpose probe and 
cable described here and designed to 
be used with a v.t.v.m. and/or oscillo- 
scope. It is shown in Fig. 1. 

The probe consists of two basic 
parts, one is a handle to which is at- 
tached the cable for connection to the 
test instrument. This handle contains 
a male plug with a single prong off 
center. The second part of the probe 
is a hollow plastic tube which con- 
tains the probe circuitry (at present, 
one of the three circuits shown in 
Fig. 2), probe tip, and female con- 
nector which mates with the male 
plug in the handle. 

Fig. 3 is an exploded view of the 
probe. The over-all length of the as- 
sembled unit is five inches and the 
diameter is 1%, inch. The handle is 
insulated tubular steel; the male plug 
is mounted in a molded plastic cable 
anchor which fits snugly into the steel 
tube. The center conductor of a co- 
axial cable (type RG 58/U or RG 
59/U) is connected to the male plug, 
while the cable shield is bonded to a 
ground lead which then emerges from 
the cable anchor. This ground lead 
replaces a direct separate wire from 
the instrument. 

The handle, with the recessed con- 
nector, serves as the receptacle for the 
hollow plastic probe head. One end of 
the probe head is fitted with a 3-pin 
socket which mates with the single- 
contact male plug in the handle. Since 
the male pin contact is molded on a 
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Fig. 3. Exploded view of the probe shown in Fig. 1. 
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Knight demodulator 
probe for use with an oscillo- 
scope. The head of this probe 
may be pulled out slightly, 
and re-inserted into 
the handle for a different func- 
tion as indicated in the slot. 
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Fig. 2. The three circuits which are now 
available for the probe head. (A) is for 
r.f. detection and for d.c. measurements 
with a v.t.v.m. (B) yields a low capacity, 
high resistance, and a direct connection. 
(C) is for use with a scope and is both a 
demodulator circuit and a direct test lead. 
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TP 


Unusual switch allows a single 


probe to be used 


for two or three different types of measurements. 


radius, the probe head can be inserted 
into the handle in three angular posi- 
tions, corresponding to the location of 
the three female contacts. The circuit 
application being used is stamped on 
the plastic probe head and can be seen 
in the window slot of the handle when 
the head is inserted (see Fig. 1). 
This hollow probe head provides for 
one, two, or three circuits, all having 
a common input via the phone tip 
plug, and with individual outputs on 
the 3-pin socket. The choice of cir- 
cuits presently included in the probe 
is indicated in Fig. 2. The circuit 
shown in Fig. 2A allows the unit to be 
used as an r.f. detector or as a d.c. 
probe. The circuit of Fig. 2B enables 


the probe to be used as a direct lead, 
or as a high resistance, low capacity 
scope lead. For demodulation, the 
circuit of Fig. 2C should be built into 
the probe head. This circuit also al- 
lows the probe to be used as a direct 
connector (pin 1). 

The loading capacity of each crystal 
diode circuit is approximately 2 upfd. 
A smooth wide frequency range is ob- 
tained for the r.f. detector circuits by 
using a button capacitor at the input 
(see Fig. 3). 

If the circuit incorporating a direct 
probe connection is used (Figs. 2B and 
2C, pin 1), the probe may be used for 
a.c. and ohm measurements with a 

(Continued on page 193) 


The housing shield (B) normally contains the cable and plug housing (A). 


The probe head (D), when completely assembled, contains the female 3-pin socket with its circuits (C) and probe tip and nut. 
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Note: This is one (Fig. 2C) of several probe heads available. 
Others, such as Figs. 2A and 2B, are obtainable for use 
with the same plug housing for other service applications. 
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The tape “scratch test’ which can be performed by the buyer. A length of tape is held 


one hand while the tape surface is scratched with the other thumbnail. If, as shown in the 
close-up photo, oxide is deposited under the nail, it indicates that the abrasive deposit 
is inhibiting close contact between the tape and recording head, resulting in scratched tape. 


Factors involved in making your tape purchase and how the 
buyer can make a few simple checks on the tape quality. 


This is a question that a recent 

convert to tape recording often 
asks a tape expert. And, there is no 
magic figure that you can quote in an- 
swer. Actually the tape enthusiast 
should expect to pay as much as neces- 
sary—and as little as need be. Because 
no matter what kind of tape recorder 
he may use, whether it’s a slow-speed 
inexpensive machine or a high fidelity 
professional type, the quality and the 
type of the tape he selects may mean 
the difference between satisfaction 
and disappointment. 

The question that should interest 
the tape recording fan is how to get 
the most pleasure from a tape re- 
corder with the least maintenance 
trouble, not the price differential be- 
tween one tape and another. “Quality” 
is the basic answer to satisfactory tape 
recording just as it is to many other 
audio products. And while an incxpen- 
sive record player may be adequate 
for a music-conscious vacationer at 
the beach, it wouldn’t accomplish the 
same purpose as the professional turn- 
table that is used to broadcast music. 
However, the beginner will soon find 
that there is far less spread in price 
between the least expensive and the 
most expensive tape than there is be- 
tween record players. 

You might start educating a begin- 
ner by establishing just what he wants 
to record on his tape recorder. If he 
plans to record nothing but speech, 


“orm much should I pay for tape?” 


all he requires is a budget-priced tape 
made on a plastic-base. A tape of this 
kind is adequate for speech or other 
applications where a wide frequency 
range is not involved. Why should a 
novice pay for premium quality pro- 
fessional tape when his investment 
won’t bring one iota of better listen- 
ing? But if, on the other hand, he is 
a music-lover, and he plans to record 
at 7% ips or better, you may just as 
well tell him not to waste his time 
and money on anything less than the 
best premium tape on the market. 
While purpose rather than price is 
the criterion to use in buying tape, the 
difference in cost between a good qual- 
ity tape and an inferior brand is al- 
most inconsequential when the re-use 
factor is considered. Certain minimum 
standards are essential and there are 
tests that will establish the presence 
of the necessary qualities or theif ab- 
sence. Even a veteran tape recording 
fan might use these tests to convince 
himself that he is not using tape that 
might actually be interfering with the 
listening pleasure he derives from his 
recorder. To make the first test, sim- 
ply compare the surfaces of several 
tapes without regard to their price 
tags; then pick out those that look 
smoothest. The importance of smooth- 
ness in a recording tape may be ex- 
plained to the newcomer in tape re- 
cording circles by showing him that a 
smooth surface is needed to insure 
close contact between the tape and the 


recording head on the machine. The 
smoother the surface, the closer the 
contact. Frequency response depends 
on the closeness of this contact, and 
frequency response is just a high-fidel- 
ity man’s way of describing the qual- 
ity of the sound over a particular 
range between high and low pitched 
tones. For a novice, the best explana- 
tion is “close contact means good lis- 
tening!” 

Visible smoothness alone will not 
insure continuous, maintenance-free 
operation of a tape recorder. To prove 
that the smooth surface is permanent, 
suggest that he perform the “scratch” 
test and—you might like to try it 
yourself. The test is designed to re- 
veal whether or not the base of the 
tape has been thoroughly impregnated 
with the magnetic oxide that is re- 
sponsible for the sound. You test it 
the way a smart buyer of cotton fa- 
brics rubs a piece of material between 
his fingers to see how heavily the cloth 
has been weighted with fillers. The 
filler rubs off on the fingers in a fine 
powder. In the same way, your fingers 
can determine the permanence of the 
bond of the oxide to the film. First 
stretch a piece of tape almost to the 
breaking point. Hold one end of the 
stretched tape between the thumb and 
forefinger of your right hand, (if you 
are righthanded), then run the thumb- 
nail of your left hand down the 
length of the stretched tape. Be care- 
ful when you scratch the tape that 
you don’t burn your finger. After 
scratching the tape look underneath 
your thumbnail. If it shows an accum- 
ulation of fine brown dust, you know 
that the magnetic oxide is not pro- 
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perly incorporated in the film. A reel 
of tape such as this deposits a layer 
of the fine oxide particles on the re- 
cording head as it passes, and fine 
though the dust may appear to the 
naked eye, it happens to possess the 
abrasive quality of jeweler’s rouge. As 


the tape moves across a head where 
' this deposit has accumulated it be- 


comes scratched. In addition to 
scratching an often priceless tape, the 
accumulated dust acts as a separating 
factor between the head and the tape 
and obviously prevents the close con- 
tact required. 

The novice can prevent this unde- 
sirable result by either cleaning his re- 
cording head incessantly (which is a 
nuisance and is probably too compli- 
cated for most neophytes) or by buy- 
ing only tape that passes. the scratch 
test. If your own tape didn’t pass the 
test, you might clean the recording 
head on your own machine thoroughly 
before making fresh tapes. If your 
tape should shed enough of its oxide 
particles, the frequency response may 
also be adversely affected. 

With the factor of quality estab- 
lished as the first requisite in selecting 
tape, the next step in helping a tape 
recording beginner to get the most 
pleasure from his hobby is to explain 
the different types of tape that are 
available and the properties of each. 

Tape, in general, is manufactured to 
meet a variety of audio and physical 
standards for different applications. 


Bases 


The physical differences concern the 
strength and thickness of the base 
used on the tape; while the audio dif- 
ferences influence the fidelity of the 
sound reproduction. Of course the 
thinner the base, the more tape can be 
spooled on a reel. The bases most 
commonly accepted as suitable for 
both hobby and professional use are 1 
mil Mylar and 1.5 mil acetate. 

Long Playing Tape: This tape is 
adapted for use in recording lengthy 
musical compositions. Its base (usually 
1 mil Mylar) enables a 7” reel to re- 
cord for 45 minutes (at 7% ips) on 
single-track tape instead of the nor- 
mal 30 minutes. Yet this thinner base 
is as tough and durable as the thicker 
acetate base used in conventional 
types of tape. This long playing tape 
can be spliced with conventional tape 
without audible detection despite the 
different thicknesses of their base ma- 
terials. 

Double-Play Tape: This super-thin 
tape (% mil Mylar) provides one full 
hour of recording time on a 7” reel, 
(at the same 7% ips speed). This tape 
is indicated where long, uninterrupted 
recording is required and tape tension 
is not excessive. 

Bargain Tape: If your novice friend 
is a gambler he might investigate un- 
identified tape in an unbranded box. 
Sometimes he may find acceptable 
tape on his bargain reel, or he might 
discover that the tape has been used, 
stretched, scraped, or otherwise dam- 
aged. These are a “let the buyer be- 


November, 1956 


PLAYING TIME FOR VARIOUS 
pod care TAPE SPEEDS AND TAPE LENGTHS set Rvona 
(in.) (feet) (TAPE SPEED—inches per second) 
1% ips 33% ips 7¥. ips 15 ips 334 ips 7. ips 
3 150 15 min 7 min, 334 min. 1% min. 15 min. 7Y%2 min, 
3 225* 222 min 11%, min. 554g min. | 215/16 min. 22% min, | 11Y%4 min. 
4 300 0 min 15 min. 7V_ min. 34 min. 30 min. 15 min. 
4 450* 45 min. 22 min. 11%, min. 5¥g min. 45 min. 22Y2 min. 
5 600 1 hour 30 min. 15 min. 7 min. 1 hour 30 min. 
5 900* 90 min. 45 min. Vo min. [111% min. 1Y hours} 45 min. 
7 1200 2 hours 1 hour min, 15 min. 2 hours 1 hour 
7 1800* 3 hours 90 min. 45 min. 22% min. 3 hours 1Y% hours 
7 2400** 4 hours 2 hours hour 30 min. 4 hours 2 hours 
10% 2400 4 hours 2 hours hour 30 min. 4 hours 2 hours 
10Y, 3600* 6 hours 3 hours min. 45 min. 6 hours 3 hours 
14 4800 8 hours 4 hours hours 1 hour 8 hours 4 hours 
14 7200* 12 hours 6 hours hours 90 min. 12 hours 6 hours 
All tapes shown are standard tape (11% mil film) except 
*Long playing tape (1 mil film) **Double play tape ('% mil film) 


Table 1. Playing time on various types and lengths of tape at different tape speeds. 


type of bargain, although a 
occasionally might 


ware” 
lucky customer 
make a good buy. 

Tape for the Professional: The resil- 
ience and breaking point of tape are 
two factors to consider in choosing the 
right tape for a certain purpose. It 
may take the ear of an experienced 
recordist to detect that a section of 
tape that has been recorded at 15 ips 
is being played back at a slight varia- 
tion from the original recorded speed 
because the tape became stretched and 
failed to return to its original length. 
Mylar recording tape will stand much 
more tension than acetate tape before 
deforming. To a professional record- 
ing engineer, therefore, the ideal tape 
base is one that is practically un- 
stretchable as well as virtually un- 
breakable. 

“Soundplate #220,” a tape that 
Irish introduced years ago, is a super- 
tough tape intended for tape masters, 
recording under adverse climatic con- 
ditions, and high speed uses. It has 
1.5 mil Mylar base. This tape is 
also indicated for radio programs 
where even a slight degree of stretch- 
ing can cause a program to run over 
its allotted time and have its end com- 
mercial chopped off. The 1.5 mil My- 


lar base tape is generally used for 
professional recording applications like 
making masters for subsequent dupli- 
cating or for special industrial and 
commercial purposes like telemetering, 
as noted previously, or where climatic 
conditions are a factor. 

For less critical recording purposes, 
“Long Play” tape with its 1 mil Mylar 
base has satisfactory resilience and 
strength. “Double Play” tape with its 
1% mil Mylar base is excellent for re- 
cording long musical efforts but it 
should not be employed where tape 
tension is extreme because it might 
stretch more easily than tape made 
with a thicker base film. 

To clear up any confusion in the 
mind of a beginner about the length 
of time that he can record on his 
machine with any ordinary type of 
tape, a comprehensive chart is in- 
cluded. See Table 1. As a final word 
of advice to the newcomer in tape re- 
cording, the veteran might paraphrase 
Gilbert & Sullivan and suggest that he 
“make the tape fit the purpose.” After 
all, there’s nothing more unnecessary 
than office dictation on a professional- 
type premium tape recorded at 15 ips 
—unless it is a symphony recorded on 
ordinary budget tape at 1% ips. -—3Q- 


Closeup view of rough and smooth types of recording tapes showing the differ- 


ence in the surfaces. Both photographs represent an enlargement of 75 times. 
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An Air Raid Alarm 
for Home Receivers 


FCC regulations require every radio amateur to have a 


Conelrad alarm system of some type. Here is an easily 
built and inexpensive ($5.00) solution to the problem. 


monitoring circuits have been pro- 

posed to operate with the Conelrad 
Warning System, practically all of 
these circuits depend primarily upon 
the carrier break which occurs when 
the station goes off the air subsequent 
to the standard Conelrad warning. 
Since such a system would give a false 
alarm when the carrier is interrupted 
for any other reason, it would appear 
desirable to include additional por- 
tions of the “Radio Alert’? sequence as 
a part of the automatic monitoring. 
This has been done in a comparatively 
simple circuit, which may be added to 
a standard a.c.-d.c. home receiver at a 
parts cost of five or six dollars without 
in any way disturbing the normal op- 
eration of the radio. 

Although most readers are probably 
familiar with the Conelrad ‘Radio 
Alert” procedure, it might be well to 
summarize the characteristics of this 
system in order to more clearly under- 
stand the operation of the circuit. 
When a standard or FM broadcast 
station is notified to proceed with the 
Conelrad “Radio Alert” warning, it is 
required to follow these steps. (See 
Federal Communications Commission 
Manual BC-3.) 
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JY monitorin a number of automatic 


a. Discontinue normal program. 

b. Cut the transmitter carrier for 
approximately 5 seconds. 

c. Return carrier to the air for ap- 
proximately 5 seconds. 

d. Cut transmitter carrier for ap- 
proximately 5 seconds. 

e. Return carrier to the air. 

f. Broadcast 1000 cycle steady-state 
tone for 15 seconds. 

g. Broadcast the Conelrad “Radio 
Alert” message—not to exceed 1 min- 
ute. 

h. Remove the transmitter carrier 
from the air for the duration of the 
alert or, if authorized, continue broad- 
casting Civil Defense information on a 
frequency of either 640 ke. or 1240 kc. 
as directed by Civil Defense. 

The air raid alarm circuit to be 
described is operated by a combination 
of the 1000-cycle tone followed by a 
subsequent carrier break not over one 
minute later. The circuit will ignore 
the short preceding carrier breaks and 
will also ignore any carrier break not 
preceded by a 15-second 1000-cycle 
note. It provides, when attached to 
an a.c.-d.c. radio, a foolproof air raid 
early warning alarm without in any 
way affecting the normal receiver op- 
eration. No relays are required and 


Fig. 1. Closeup view of the alarm 
installed on a small, commercially 
built. a.c.-d.c. radio (right) and under- 

chassis view of the alarm unit itself. Since 
unit is compact it will fit on most radio sets. 


By 


J. M. JACOBSON and L. E. TANK 


Aircraft Armaments, Inc. 


the alarm may be built in a small 
package approximately 4 inches square 
by 1% inches deep which may be at- 
tached to the outside of the radio or 
inserted within if the particular model 
permits. Fig. 1 shows this attachment 
on a typical standard a.c.-d.c. model. 

Fig. 2 is the circuit diagram of a 
typical a.c.-d.c. receiver. The circuit is 
identical to that used in practically all 
receivers of this class, the possible 
variation being in tube types. The air 
raid alarm has been designed to use 
two 12AX7 twin triodes although other 
dual triodes will probably work as 
well. The heater voltage for the alarm 
attachment is secured by cutting into 
the receiver series string at the ground 
end and inserting the 12AX7 heaters 
in series. To secure sufficient voltage 
for all heaters the 50C5 power output 
tube should be changed to a 35C5 
which is identical except for the heater 
voltage. Plate voltages are also taken 
from the receiver supply, the addi- 
tional current drain being negligible. 

The radio receiver must be “on” at 
all times although the volume control 
may be turned down to its minimum 
level. The Conelrad 1000-cycle tone 
signal is taken from the diode detector 
at a point preceding the volume con- 
trol while the broadcast station car- 
rier “on-off” information is secured 
from the a.v.c. bus. 

Fig. 3 is the circuit diagram of the 
alarm attachment. From point “A,” 
Fig. 2, the received signal is passed 
to the grid of half a 12AX7 twin tri- 
ode. A twin-T notch filter in this 
circuit forms a narrow bandpass amp- 
lifier which will pass only a 1000-cycle 
signal. It consists of resistors, R2, Rs, 
and R, together with capacitors C2, Cs, 
and C,. Adjustment may be accomp- 
lished by means of the variable re- 
sistor R,. The other half of the twin 
triode, V:z, is connected as a diode 
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and receives the output of the narrow- 
band amplifier through capacitor Cs. 
The output of the diode rectifier, Vis, 
charges C:, in the timing network, 
(made up of Re, Ri, and C;) through 
Ry. This will cut the input to Vaa 
when capacitor C; has been charged 
to a sufficient voltage by the existence 
of the 1000-cycle tone for a period of 
approximately 10 seconds. The result- 
ing rise in potential at the plate of 
Ve, energizes a relaxation oscillator 
consisting of Ru», Co and NE. This 
oscillator, a neon tube, operates at a 
few hundred cycles-per-second. The 
signal from the relaxation oscillator 
at the plate of Vs is superimposed, 
through Co, on the grid bias of a gate 
tube, Ves, forming the other half of 
the twin triode 12AX7. This grid bias 
is normally the a.v.c. voltage which 
has been taken off point “B” of the 
receiver, Fig. 2. As long as the a.v.c. 
voltage is present, Ves will not pass 
the signal from the relaxation oscil- 
lator. As soon as the a.v.c. voltage 
drops to zero when the broadcast car- 
rier is cut, an audio signal will appear 
through Ves. The Vzs output from the 
cathode is coupled through Cn to the 
grid of the first audio tube in the re- 
ceiver, point “C.” Since this signal will 
pass through the audio amplifier and 
power output tube to the speaker be- 
yond the volume control, it will cause 
a loud wail in the speaker irrespective 
of the volume control setting. The out- 
put of Ves, at the plate terminal is fed 
back through C; to the plate of the 
diode rectifier section, tube Viz, main- 
taining Ves cut off and the relaxation 
oscillator in operation. The oscillator 
output in the speaker will therefore 
continue until the a.v.c. voltage re- 
turns. 

It should be noted that because of 
the design of this circuit, it will main- 
tain a loud alarm after triggering by 
the Conelrad “Radio Alert’ warning 
until the owner recovers a carrier suf- 
ficient to return the a.v.c. voltage 
to normal. This would be done by re- 
tuning the set to either 640 ke. or 
1240 ke. at which frequencies the 
Conelrad stations will be broadcasting. 

Since some a.c.-d.c. radios have a 
volume level which is somewhat high 
even when the volume control is re- 
duced as far as possible, it may be 
necessary to include the _ silencing 
switch, S;, in series with resistor, Ri. 
This switch may be closed for night 
operation in order to avoid annoying 
background sounds in a quiet room 
with the set “on.” During the times 
when the radio is being used as a re- 
ceiver, this switch may be opened in 
order to secure full benefit of the vol- 
ume control. However, the alarm cir- 
cuit is operative whether or not the 
set is being used to receive signals in 
its normal manner and the silencing 
switch may be either opened or closed. 

The “B+” voltages are obtained by 
connecting to points ‘“D” and “E” of 
the receiver power supply. Heater 
voltage may be obtained from the a.c.- 
d.c. heater supply by changing the 
beam power pentode, which is usually 
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Fig. 2. Schematic diagram of a typical a.c.-d.c. radio receiver circuit. A few 
simple changes, involving tube substitutions, are all that is needed to adapt set. 


a 50C5, to a 35C5 and inserting the 
heaters of the two 12AX7 twin triodes 
in series with the heater line. Al- 
though this will reduce the heater 
voltages somewhat, the operation of 
the set will be unaffected thereby. In 
sets using tubes other than the 50C5 
a suitable change of the same nature 
will be required. 

Fig. 1 shows the arrangement of the 
components in the alarm package. 
This arrangement may be modified as 
desired to fit the particular receiver 
to which it is being attached. A num- 
ber of variations of the packaging 
have been designed and constructed. 
For use with a clock radio, the clock 
was removed and the alarm installed 


in the space thus provided. The neon 
tube is located so that it projects 
through the front panel and thus gives 
a visible indication that the 1000-cycle 
note has triggered the alarm. 
Another version provides a means 
for plugging the alarm into the a.c.- 
d.c. receiver without disturbing its 
wiring or changing the tube comple- 
ment. This arrangement, however, re- 
quires a separate 117-volt a.c. power 
supply cord. Attachment of the alarm 
to the receiver is made by pulling out 
the detector-audio amplifier tube, in- 
serting the adapter, and re-inserting 
the tube in the adapter. The adapter 
was made experimentally by soldering 
(Continued on page 140) 


Fig. 3. Schematic of alarm unit. No relays are used and circuit monitors continuously. 
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Rr—4.7 megohm, 2 w. res. 

Rz, Rs—100,000 ohm, 1/2 w. res. + 5% 
Ri—20,000 ohm pot 

Rs—82,000 ohm, 2 w. res. 
Re—1.5 megohm, 12 w. res. 
R7—2000 ohm, 1/2 w. res. 
Rs—560,000 ohm, 1/2 ». res. 
Ro—150,000 ohm, 12 ». res. 
Rw—8.2 megohm, 12 ». res. 
Ru—I1 megohm, 12 w. res. 
Ru—470,000 ohm, 2 w. res. 
Ris, Ris—2.2 megohm, 2 w. res. 
R1uj—270,000 ohm, 2 ». res. 
Rie——-8200 ohm, 2 w. res. 
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Rr—56,000 ohm, 12 w. res. 

C1, Cu—.01 yfd. ceramic capacitor 

Cz, Cs, Co—.0015 fd. mica capacitor 
Ci—.006 ufd. mica capacitor 

Cs—.047 pufd., 300 v. ceramic capacitor 
Ce—.005 ufd. mica capacitor 

Cr—10 yufd., 5 v. tantalytic capacitor 
Cs—.001 ytd. mica capacitor 

Cw—.02 pfd., 200 v. tubular capacitor 
Sr—S.p.s.t. switch 

NE:r—NE2 neon lamp 

V1, Ve—12AX7 tube 


61 


By BERT 


always been a bit of a headache. Monthly 

magazine publishing being wnat it :s, twis 
November copy is being written at the erd 
of hot and sticky August. While the record 
companies don’t slack off very much during 
the summer, they nevertheless save their best 
new recordings for September release. The 
consequence is that when you receive your 
copy of the November edition, the Fall audio 
and record activity is at its height, but this 
column is bare of many of the “big” and im- 
portant releases. It just can’t be helped and 
all I can do is hope that enough “big” record- 
ings arrive to make the December issue a 
worthwhile Christmas buying guide. To save 
the day for this issue, Capitol Records came 
to the rescue with the early arrival of the 
biggest Fall release in its history. So if there 
seems to be an unusual number of Cap?.tol 
reviews you'll understand why. In addition 
to the Capitol stuff, we'll have a few items 
that were somzhow overlooked and are de- 
serving of your attention . . . and also do 
some jazz for a change as well as a few 
more tapes. 

Equipment used this month: Pickering 
“Fluxvalve” in Pickering 190 arm, Compo- 
nents Corp. turntable, Marantz and McIntosh 
preamps, 2-Mci/ntosh MC60 amplifiers, Jensen 
“Imperial” speaker, Electro-Voice “Georg:an” 
speaker, Ampex monaural/stereophonic tape 
equipment. 


ELGAR 

SEA PICTURES 

OVERTURE: IN THE SOUTH 
The London Symphony Orchestra con- 
ducted by George Weldon. Capitol 
P18017. RIAA curve. Price $3.98. 

The “Sea Pictures” is an LP premiere and 
a most welcome one. This is a fecet of Elgar 
little known to the general public. No bom- 
bastic “Pomp and Circumstance” here .. . 
this is an Elgar who is surprisingly intro- 
spective, an Elgar in a soft pastel mood of 
nature consciousness. Five sea poems comprise 
the “pictures” and to these Elgar has set 
some exquisitely lovely music. Purportedly 
not programmatic, the glowing orchestration 
nonetheless evokes a stirring and graphic pic- 
ture of the sea. The song texts are superbly 
projected by the late Gladys Ripley. Long 
famous for her oratorio work, these songs are 
a fitting memorial to this sensitive and gifted 
artist. Here her voice is rock-firm in pitch, 
her tone beautifully rich and resonant, her 
reading sincere and unforced. “In the South” 
overture has been committed to LP once 
before . . . a frightfully bad-sounding disc 
by Urania which reflected litt'e credit on 
music, conductor, or orchestra. This overture 
is the Elgar of big and colorful orchestration 
and if you like his usual fustian genre, you 
will delight in this lively score. The result of 
an Italian holiday, this might be likened to 
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the Italian counterpart of his famous “Cock- 
aigne” overture . . . his musical tribute to 
London. 

In both the “Pictures” and the overture, 
conductor George Weldon contrives a fine 
orchestral balance and elicits some beautiful 
playing from the London Symphony. This is 
a vastly underrated fellow and he deserves 
more of a chance to show his wares. I had 
the pleasure of meeting Weldon briefly during 
the war in England and recall the memorable 
night he conducted the Birmingham Sym- 
phony in Rachmaninoff’s “Rhapsody on a 
Theme of Paganini” with Benno Moseivitch 
as pianist. Glorious music inside the Birming- 
ham Town Hall and outside the ghostly 
probing of the searchlights, occasionally light- 
ing up the twisted iron skeleton of the 
burned-out department store, the torn arcade 
of the railway station, and other nearby ruins 

. and always the distant mutter of the 
ack-ack like some giant counterpoint to the 
music. Gadfrey! Enough of that kind of 
remin‘sc ng ! 

Souncwise th’s is the best so far of Cap- 
itol’s new European series. Good clean string 
tone throughout both works, bright but not 
heavy brass, rather filmy woodwinds, excel- 
lent percussion of good impact and articula- 
tion, and above all, nice spacious acoustics 
to lend a pervasive liveness to the scores. 


BRAHMS 

SYMPHONY #1 
Pittsburgh Symphony Orchestra con- 
ducted by William Steinberg. Capitol 
P8340. RIAA curve. Price $3.98. 

The 19th Brahms 1st symphony on LP and 
despite some very formidable competition, a 
version that is bound to become a best seller. 
Why? Well reason #1 may seem very 
strange and that is because of what I call 
Steinberg’s “neutral” conducting. This is as 
straightforward a reading of this work as 
exists . . . there are no mannerisms, no 
tampering with the score, no striving for 
“effects,” and yet it is not a dull reading, 
not something done by rote. The playing 
Steinberg gets from his men is exemplary, 
his balance and proportion nigh perfect. The 
attractiveness for many will be in this very 
simplicity of purpose, this hewing to the line 
of Brahms’ intent. This is a reading for the 
student, the newly-minted hi-fi fan, the be- 
ginner in classical repertoire, not for the 
musicologist nor the musical dilettante, nor 
the veteran concert-goer. This is not meant 
as an insult to Steinberg but rather as a 
compliment for his restraint in letting the 
score stand on its own merits. 

Reason #2 is that this is one of the big- 
gest and best-sounding Brahms First Sym- 
phonies now on records. The famous opening 


The opinions expressed in this column are those of the 
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bars soar out beautifully, clean and unbridled. 
Throughout, the strings are sharp and inci- 
sive without the penalty of edginess. The 
brass is especially smooth and lustrous and 
the famous french horn theme is gorgeous 
in its mellow delineation. Woodwinds are 
very smooth and bright, vibrato easy to dis- 
cern. Percussion was very good but I would 
have preferred somewhat more articulation 
from the tympani. Wide frequency and dy- 
namic range coupled with spacious acoustics 
gave an over-all sheen to the sound and made 
for great “liveness.” Those who own the 
Walter, Toscanini, or Kubelik versions will 
hardly replace them with this reading but 
they owe it to themselves to listen to an 
exceptional recording. 


GERSHWIN 

RHAPSODY IN BLUE 

AN AMERICAN IN PARIS 
Leonard Pennario, pianist, with Holly- 
wood Bowl Symphony Orchestra con- 
ducted by Felix Slatkin. Capitol P8343. 
RIAA curve. Price $3.98. 

This is a remake of the same coupling that 
appeared on Capitol several years ago. The 
pianist is the same but instead of Paul 
Whiteman’s Orchestra we have conductor 
Felix Slatkin and the Hollywood Bowl Sym- 
phony. Net result is a definite upgrading in 
both sound and performance. Pennario has 
come a long way since the earlier version and 
he is now a much more assured and polished 
performer. Fortunately maturity has not 
robbed him of any spontaneity in his play- 
ing which was the outstardin~ characteristic 
in his reading of the “Rhapsody.” Pennario 
has a good rhythmic sense and immense 
technical facility, two qualities which are 
musts in this work. In his ebullient perusal 
of the score, Pennario even outshines the 
fine effort of Katchen on the London label 
some months ago. I think the main reason 
for this is that Pennario has the advantage 
of an American orchestra and with their 
better handling of the feeling and syncopa- 
tion of this work, he had a much more in- 
spirational rapport than did Katchen with 
Mantovani. . 

The “American in Paris” was definitely 
needed . . . most of the other recordings in 
the catalogue were woefully inadequate in 
sound. Performance-wise however, I still like 
the ixcredibly fresh and saucy reading of 
Leonard Bernstein on an old Victor. Slatkin 
knows his way around this work, but makes 
the mistake of tempi which are too slow in 
the opening sections. Happily, about half- 
way through he comes to life and then 
things really start to move towards the 
boisterous climax. 

Soundwise both the “Rhapsody” and the 
“American” leave the competition well be- 
hind although the London comes close at 
moments. Hi-fi fans will love the “American” 
in particular as there are some really spec- 
tacular effects here. Nice bright strings are 
much in evidence, as are those wonderful 
off-key trumpets, heard with startling clar- 
ity. There is very wide use of woodwind in 
this score and all are heard with exceptional 
purity of tone, and of course there is the 
busy clattering percussion, with the hard 
transients of the xylophone especially clean 
and articulate. The piano in the “Rhapsody” 
is the best yet from Capitol. Very smooth, 
liquid sounding, cleanly percussive when need 
be, but never subject to harsh ringing or other 
transient overload. Wide frequency range, 
wide dynamics and acoustics make for an 
outstanding recording. 


RIMSKY-KORSAKOV 
SCHEHERAZADE 
Orchestra of the Vienna State Opera 
conducted by Mario Rossi. Vanguard 
SRV-103. RIAA curve. Price $1.98. 
(Continued on page 171) 
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Acoustical Resistance Unit installed in enclosure. 


By MORT WIMPIE 


Rockbar Corporation 
_ 


Prefabricated port for bass-reflex 
enclosure reduces required cabinet 


volume and lowers resonant peaks. 


before the high-fidelity system is 
completely “housebroken” is_ the 
loudspeaker enclosure. Many attempts 
have been made to reduce its size and 
improve its appearance, and some of 
these have been moderately successful. 
All of them, to date, have represented 
some compromise with the perform- 
ance in order to achieve the required 
“domesticity.” This grows out of the 
fact that the loudspeaker cannot be 
separated from its enclosure. In order 
to achieve the sound desired from it, 
the speaker (or speakers) must be 
enclosed in an acoustically correct 
cabinet. There is really no problem in 
providing enclosures that will do a 
good job of matching the loudspeaker 
to the room in which it is situated, 
provided only that no thought is given 
to size, appearance, expense, etc. Un- 
fortunately, there are few of us who 
can so completely disregard the feel- 
ings of our wives, the decor of our 
homes, or the size of our pocketbooks. 
In order to justify its existence, the 
loudspeaker enclosure must do a num- 
ber of things. It must first take the 
sound radiated from the back of the 
speaker cone and either completely ab- 
sorb it, or turn it around so that it 
emerges, in phase, with the front radi- 
ation. Secondly, where possible, the en- 
closure should extend the bass re- 
sponse of the speaker at least one 
octave below the free air resonance 
of the speaker cone. In addition, the 
enclosure should not add resonances 
of its own making to the over-all sys- 
tem response and the speaker en- 
closure should apply loading in such a 
way as to control the cone velocity 
even below the speaker resonance. 
One very simple enclosure that meets 
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Tees last problem that must be met 


GOODMANS 
USED 
DESIGN 
Single 12” Axiom 22 MK Il 
Sinale 10” Axiom 80 
Single 15” Audiom 80 


Single 18” Audiom 90 


ENCLOSURE DATA FOR AXIOM-ARU ENCLOSURES 
ous "SS ae” RES. FREQ. Ec ay -ARU MODEL FOR ARU. 
(in cps) (in.) 

35 7800 172 1012x10 

20 5990 180 12 x7 

35 9600 280 1412x10 

30 11,700 480 1714x1342 
Two 12” Axiom 22 MK II 35 11,000 Two 172 101x10 
Two 10” Axiom 80 20 8300 280 14Y2x10 
Four 10” Axiom 80 20 11,700 480 1712x132 
Note: All volumes + 10%. Enclosures fully Jined with at least @ one-inch 


as 


thick acoustic batt:ng. 


some of these listed requirements is 
the bass-reflex or vented enclosure. 
There are many reasons for the wide- 
spread and well-deserved popularity of 
the bass-reflex enclosure. If properly 
tuned by use of the correct enclosure 
volume and port area for a given 
speaker, the enclosure provides excel- 
lent damping to the speaker cone at 
its resonant frequency where it is most 
needed. At some frequency below that 
of the cone resonance, the air mass 
in the vent and the mass of the cone 
resonate with the stiffness reactance 
of the cone suspension. Also, at some 
frequency above cone resonance, the 
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st*finess reactance of the enclosure be- 
comes high and this will combine with 
the stiffness of the cone suspension 
and will then equalize the mass re- 
actance of the cone. The result then 
is to produce two lower amplitude 
resonances—one below and one above 
that of the speaker alone or that of 
the speaker mounted in a true infinite 
baffie (refer to graph). The upper 
resonance is frequently responsible for 
a lack in smoothness of the low fre- 
quency response so that if very much 
bass boost is applied, the enclosure 
will tend to sound boomy. 

Although the size of a_ properly 
tuned reflex enclosure is not as large 
as is required for some other types, its 
size does leave something to be desired 
when a low-resonant-frequency speaker 
is employed. For example, a 12-inch 
speaker with a cone resonance of 60 
cycles would require an enclosure vol- 
ume of just under 12,000 cubic inches 
(7 cubic feet) with a port area equal to 
the effective area of the speaker cone. 
A speaker with a lower cone resonance 
would require a proportionally larger 
volume. A number of techniques have 
been evolved to permit a reduction in 
the size of this type of enclosure while 
attempting to improve its performance 
by removing undesired resonances. 

Mr. E. J. Jordan of Goodmans In- 
dustries Ltd. is responsible for one of 

(Continued on page 161) 
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has appeared in recent years has 

brought both blessings and head- 
aches to designers of audio equipment. 
The blessings lie in variety and in the 
fact that some of the new types in- 
corporate improvements making them 
superior to older types for audio serv- 
ice. The headaches lie in the number 
of tubes which have similar character- 
istics, or which differ merely in heater 
ratings or basing, so that the choice 
of the most suitable type for a par- 
ticular application is confusing. 

The rapidity with which tube types 
continue to appear and disappear also 
poses a dilemma for the writer, be- 
cause advice concerning a particular 
type may be worthless by the time it 
is published because the tube has al- 
ready become obsolete. 

The particular characteristics of a 
tube which most concern the designer 
of audio equipment depend on the 
relative position of the tube in the am- 
plifier circuit. We shall begin with the 
characteristics most critical in low- 
level voltage-amplifier stages. 


Toss flood of new tube types which 


Noise 


The most important characteristic 
of low-level amplifier stages is noise. 
The useful sensitivity of an amplifier 
basically is limited by the “thermal” 
or “fluctuation” noise which appears 
at its input terminals. This noise 
(which is inescapable except at abso- 
lute zero temperature) is caused by 
the random motion of electrons in the 
conductors of the input circuit and 
signal source and appears across the 
input terminals of the amplifier as a 
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noise voltage proportional to the square 
root of the total input-circuit resist- 
ance and directly proportional to the 
system bandwidth. (Noise power, how- 
ever, is independent of resistance.) To 
this input-circuit noise must be added 
the fluctuation noise, microphonic 
noise, and hum generated in the tube, 
all of which can be expressed in terms 
of equivalent. voltages at the grid. 

If the signal source is a high-im- 
pedance device such as a crystal micro- 
phone or pickup, the tube fluctuation 
noise is usually small compared with 
the noise generated by the source. On 
the other hand, if the signal source is 
a low-impedance device such as a tape 
head or magnetic pickup, the tube 
fluctuation noise will predominate un- 
less the impedance level of the source 
is raised by means of a transformer. 
Because the cost of low-level input 
transformers having adequate mag- 
netic shielding precludes their use in 
all but the most expensive equipment, 
the various types of tube noise must 
be considered in selecting types for 
use in many low-level input stages. 

One of the sources of tube fluctua- 
tion noise is the random manner in 
which electrons are emitted by a ther- 
mionic cathode. The resulting noise, 
called “shot noise,” appears in the 
plate current, and the equivalent noise 
voltage at the grid is inversely pro- 
portional to the square root of the ef- 
fective transconductance. (Effective 
transconductance is the actual value 
obtained in the circuit and, in the case 
of a resistance-coupled amplifier, is 
usually substantially less than the 
value shown in the published data for 
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Of the many new tubes available to circuit designers, some 
are better for audio applications than others. An expert 
explains the pertinent characteristics that make certain 


tubes outstanding for high-fidelity equipment circuitry. 


the tube.) In order to minimize shot 
noise it is necessary that the effective 
gm be as high as possible, which means 
that the plate current of the tube 
must be as high as practical. In the 
case of a resistance-coupled amplifier 
these conditions are most. easily 
achieved by the use of a relatively low 
value of plate-load resistance, usually 
between 50,000 and 100,000 ohms. The 
plate current under these conditions 
is usually about 1 milliampere. In 
such cases the grid-voltage equivalent 
of the shot noise, assuming a 20-kc. 
bandwidth, is on the order of 1 micro- 
volt, while the theoretical r.m.s. noise 
voltage developed across a 100,000- 
ohm resistance in a circuit having a 
20-ke. bandwidth is 5.75 microvolts. 
Because there is not likely to be a dif- 
ference of more than 2 to 1 in effec- 
tive gm between different tube types, 
choice of tube type from this stand- 
point is not particularly critical. 

These shot-noise considerations ap- 
ply only for space-charge limited 
emission, i.e., when the tube is oper- 
ated at rated filament or heater volt- 
age. Because the shot noise produced 
under temperature-limited emission 
conditions is much higher, it is not 
advisable to operate low-level ampli- 
fier tubes at less than normal filament 
or heater voltage. 

An additional type of fluctuation 
noise associated with cathode emis- 
sion, called “flicker noise,” is often ob- 
served. In contrast to shot noise, which 
is uniformly distributed throughout 
the frequency spectrum, flicker noise 
is greatest at low frequencies and may 
be much larger than shot noise below 
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a few hundred cycles. The causes of 
flicker noise are not well understood, 
and wide variations are observed even 
among tubes of the same type. The 
only safe choice from this standpoint 
is one of the special audio types, such 
as the 1620, 5879, 12AD7, or 12AY7, 
since these are specifically tested in 
order to eliminate tubes having exces- 
sive flicker noise. 

Pentodes have an additional fluctua- 
tion noise component called “partition 
noise,”’ caused by the random division 
of the cathode current between the 
plate and screen grid. As a result, the 
equivalent fluctuation noise voltage at 
the grid of a pentode is usually 2 to 3 
times higher than that developed when 
the tube is operated as a triode. In 
critical applications, therefore, a tri- 
ode is the better choice, particularly 
if the grid-circuit impedance is low. 

Tube fluctuation noise can also be 
caused by defects, such as leakage or 
gas. Because these defects may occur 
in any tube type they need not be con- 
sidered in the choice of a specific type. 


Hum 


One of the common causes of tube 
hum is leakage in heater-cathode in- 
sulation. Although the resulting hum, 
called “heater-cathode” hum, has a low 
fundamental frequency (the power- 
line frequency) it can be troublesome 
even in “low-fi’ amplifiers because of 
its high harmonic content. 

The materials used for heater- 
cathode insulation have non-linear and 
often unpredictable resistance charac- 
teristics. For low heater-cathode leak- 
age the heater temperature should be 
as low as possible and the heater in- 
sulation as thick as possible. Both of 
these considerations require that there 
be plenty of room inside the cathode, 
which means (1) a relatively large 
cathode, (2) relatively high heater 
power. Consequently, one should avoid 
types designed for high-frequency 
service, such as the 6BQ7A and 12AT7, 
in which the necessity for small inter- 
electrode capacitances leads to the use 
of small cathodes. For the same rea- 
sons it can be seen that the 6SN7GT 
family and the 6CG7 are preferable to 
the 12AU7. However, large variations 
are found between different tubes of 
the same type, and it is good practice, 
therefore, to use every circuit means 
practicable to minimize heater-cathode 
hum. In low-level stages, cathodes 
should be grounded directly or through 
low-impedance bypass capacitors; 
cathode followers and phase splitters 
should be used only in stages operat- 
ing at fairly high signal levels. The 
heater circuit should be provided with 
a center tap at a.c. ground potential 
or, even better, should be shunted by 
a potentiometer of about 100 ohms 
resistance having its slider at a.c. 
ground potential so as to obtain an 
adjustable ground. It is also quite ef- 
fective to bias the heater 20 or 30 
volts d.c. positive with respect to the 
cathode. 

Another common source of tube 
hum is_ heater-to-grid capacitance. 
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However, it is difficult to devise gen- 
eral rules for choosing a type from 
this standpoint, since differences be- 
tween types otherwise suitable for 
low-level service are not large. Hum 
from this source can be most effec- 
tively minimized by good circuit de- 
sign. The use of a heater supply cir- 
cuit having a grounded center tap or 
adjustable ground tap, as described, is 
especially effective in reducing this 
type of hum. It is also advisable that 
the impedance of the grid-circuit at 
the power-line frequency be as low as 
possible. This consideration requires 
the use of a large coupling capacitance 
between the grid and the preceding 
stage or signal source. In cases where 
a reduction in low-frequency response 
is desirable to avoid motorboating, the 
large coupling capacitance should be 
retained and the change effected by a 
reduction in the value of the grid 
resistor. 

Tube hum may also be caused by 
the magnetic field of the heater or of 
an external device such as a trans- 
former, choke, or motor. Tubes hav- 
ing coiled heaters produce less hum 
from the heater field and are gener- 
ally preferable to those having folded 
heaters (see Fig. 1). It is not prac- 
tical, however, to fabricate coiled 
heaters for very small cathodes, and 
even tube types which have cathodes 
large enough to accommodate coiled 
heaters are often provided with folded 
heaters for economic or other reasons. 
One has the best chance of getting a 
coiled heater if the recommendations 
applying to the choice of types for low 
heater-cathode hum are followed. 

Pentodes are more susceptible than 
triodes to magnetic hum. Even a rela- 
tively weak magnetic field may vary 
the division of current between plate 
and screen grid, and the resulting 
hum currents in the screen circuit will 
develop hum voltages which will be 
amplified. If external magnetic fields 
are a problem, screen grids should be 
bypassed with at least 0.5 microfarad 
of capacitance to minimize hum. 

Operation of low-level amplifier 
tubes at less-than-normal heater volt- 
age is sometimes helpful for minimiz- 


Fig. 1. Cutaway views showing two types 
of heater construction. Coiled heater has a 
smaller external magnetic field and is, 
therefore, less likely to produce hum. 
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Fig. 2. Inverted-pinched-welded construc- 
tion which insures a tight fit between a 
cathode and the supporting mica plates. 


ing heater-cathode hum and magnetic 
hum, because it reduces both the tem- 
perature and the magnetic field of the 
heater. This expedient should be used 
with caution, however, because it usu- 
ally causes a substantial increase in 
shot noise and may seriously impair 
tube life. Another method sometimes 
recommended is the use of d.c. heater 
supplies. However, with a _ proper 
choice of tubes and careful circuit de- 
sign, the hum level of a wide-band 
audio amplifier using a.c. heater sup- 
ply should not be more than about 2 
db greater than that obtainable with 
d.c. operation. 

Occasionally a baffling hum problem 
turns out to be caused by tube micro- 
phonics in conjunction with the vibra- 
tion of a power transformer or choke. 
The choice of tube types from this 
standpoint is considered in the next 
section. 


Microphonic Noise 


A tube will deliver electrical output 
if its interelectrode spacings are al- 
tered by shock or vibration. If me- 
chanical resonances at audio frequen- 
cies exist in the tube, excitation from 
the loudspeaker may readily result in 
feedback or sustained microphonics. 
This problem is most serious in fila- 
ment types, since a filament bears a 
dismaying resemblance to a guitar 
string. To minimize this type of mi- 
crophonism, modern filament types 
employ “damper bars” which bear 
against the center of the filament, 
raising its resonant frequency and re- 
ducing the amplitude of vibration in 
the same manner as a finger on a 
guitar string. Even so, as resulting 
mechanical resonance is usually well 
inside the audio range, it is usually 
necessary to limit high-frequency re- 
sponse in equipment using filament- 
type tubes. 

The most common microphonic diffi- 
culty with heater-cathode types is 
response to mechanical shock or bal- 
listic microphonics. The sensitivity of 
a particular tube type to ballistic mi- 
crophonics is largely determined by 
the interelectrode spacings employed, 
and by the tightness of the electrodes 
in the mica, and is thus related to 
basic tube design as well as to eco- 
nomic factors related to the difficulty 
of assembly. Tubes having smaller 
electrode spacings are more critical 
for microphonics. The principal vari- 
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acteristics of the 12AT7 and the 12AX7. 


able determining the tightness of fit 
attainable is the mechanical strength 
of the cathode; it is easier to obtain 
tight fit with a round cathode of rela- 
tively large diameter than with a 
small flat cathode. The relatively 
large-diameter round cathodes also 
make it possible to obtain tight fit by 
the use of the “inverted-pinched- 
welded” construction shown in Fig. 2. 
These considerations indicate that 
types designed for high-frequency use 
should be avoided. Fortunately, most 
of the basic design factors which re- 
sult in low hum are consistent with 
the requirements for low microphonics. 

Economic considerations affect mi- 
crophonics simply because it costs less 
to construct tubes with loose-fitting 
elements. Thus the desires of both the 
tube manufacturer and the tube user 
are fulfilled if the internal fit of a 
tube is only as tight as it needs to be 
for its principal applications. The spe- 
cial audio types represent the extreme 
in this respect, because production 
speed is sacrificed in order to assure 
tight-fitting elements. In _ choosing 
from standard types, the user should 
seek those normally used in applica- 
tions critical as to microphonics. Good 
examples of such types are the tubes 
of the 6SN7GT family and the 6CG7, 
which are used extensively in the 
highly critical horizontal oscillator 
circuits of television receivers. 

A few types which are not carefully 
controlled for microphonics in manu- 
facture, have, nevertheless, been found 
to be quite good in this respect be- 
cause of particular construction fea- 
tures. One example is the 6SC7. How- 
ever, the construction features which 
make the 6SC7 good for microphonics 
also give it a tendency to develop 
leakage noise with life. Measurements 
made by the author a few years ago 
showed the 6BF6 to be quite good for 
microphonics, but a hum-balance ad- 
justment was necessary to obtain an 
acceptably low hum level. 

The whole amplifier design may be 
related to the choice of tube type for 
the lowest-level stages. Although the 
special audio types give the best per- 
formance for minimum noise, hum, 
and microphonics, the more common 
types are often used for economy. In 
such cases it is highly recommended 
that the amplifier design be arranged 
to use the same type in higher level 
stages. This practice permits the se- 
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lection of the best of several tubes for 
the first stage, while using the re- 
mainder in less-critical sockets. There 
is no economy in discarding several 
low-cost tubes to get one good one. 


Distortion 


The distortion produced by tubes is 
the result of the inherent nonlinearity 
of all grid voltage-plate current char- 
acteristics. At moderate signal levels, 
tube distortion is principally second 
harmonic and is approximately pro- 
portional to grid-signal amplitude. At 
these levels, tubes having relatively 
low gm and requiring relatively high 
heater power are usually preferable, 
because designs for high gm with small 
cathode area, such as are employed for 
high-frequency types, lead to excessive 
nonlinearity. For example, the 6CG7, 
which requires higher heater power 
than the 12AU7, is better than the 
latter at low signal levels, although 
both types have approximately the 
same plate current, gm,and mu. Sharp- 
cut-off pentodes, such as the 6SJ7 or 
6AU6, are also better than variable-mu 
types at low signal levels. 

As signal amplitude is increased, a 
point is reached where tube distortion 
increases rapidly and contains sub- 
stantial amounts of higher-order har- 
monics, the transition being caused by 
the signal swing reaching the cut-off 
or the grid-current regions. For this 
reason, the “maximum voltage out- 
put” values shown in the “Resistance- 
Coupled Amplifier Chart’”’ are usually 
determined by the points at which 
these higher-order harmonics appear. 
The fact that a particular tube type 
has higher maximum voltage output 
than another, however, is not neces- 
sarily an indication that it produces 
less distortion at moderate signal 
levels. For example, the 12AT7 has 
appreciably higher maximum voltage 
output than the 12AX7, but produces 
more distortion at moderate signal 


Fig. 4. Cross section showing, to scale, the 
differences in electrode geometries of the 
12AT7 and 12AX7 tubes. Refer to text. 
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levels. Fig. 3 shows output versus 
input characteristics of the two types; 
the greater curvature of the 12AT7 
characteristics throughout the operat- 
ing range is apparent. The tube-design 
factors responsible for this difference 
are shown in Fig. 4. The cross-section 
views, which are drawn to scale, indi- 
cate the closer spacing used in the 
12AT7 in order to obtain good per- 
formance in v.h.f. mixer service. 

Pentodes usually are capable of 
higher maximum voltage output than 
triodes of equivalent rating, but also 
generate slightly higher distortion at 
moderate signal levels. As a general 
rule, medium-mu triodes are capable 
of more voltage output than high-mu 
triodes. The correct choice of operat- 
ing conditions is very important in 
obtaining maximum voltage output, 
and is simplified by the “Resistance- 
Coupled Amplifier Charts” which are 
published by most tube manufactur- 
ers’. These charts are usually opti- 
mized for voltage output. 


Power Amplifiers 


Triodes: The science of designing 
power-amplifier triodes has been known 
for many years, and the older types, 
such as the 2A3, are still pretty good. 
Although several new triodes embody- 
ing improved construction techniques 
and having higher power sensitivity 
and power output than earlier types 
have appeared in recent years, most 
of these types have been designed for 
use as vertical-deflection amplifiers or 
voltage regulators. They are relatively 
poor audio amplifiers because the de- 
sign factors which provide high output 
and high gm usually result in highly 
nonlinear characteristics. In fact, the 
characteristics of practical vertical 
scanning circuits make it necessary to 
use nonlinear tubes in order to obtain 
linear deflection. 

Most of the newer power triodes can 
be used successfully in audio service, 
however, by operating them in push- 
pull so as to obtain cancellation of 
the even-harmonic distortion. For ex- 
ample, the 6AS7G, which was designed 
for television damper service, has 
highly nonlinear characteristics but is 
capable of excellent performance as a 
push-pull audio power amplifier. 

Triode-connected pentodes and beam- 
power tubes are generally not as linear 
as the best triodes, but are no worse 
in this respect than the vertical-deflec- 
tion types and, consequently, can also 
be used successfully in push-pull cir- 
cuits. Factors discussed in the next 
section which should be considered in 
the choice of a pentode or beam-power 
tube should also be considered when 
these tubes are connected as triodes. 

From the standpoint of maximum 
power output the choice of a triode 
will depend principally on the plate- 
supply voltage available. When the 
plate-supply voltage is low, the char- 
acteristic desired is low plate resist- 
ance, which usually means low mu. 
Maximum power output is usually 
reached while dissipation is still below 

(Continued on page 162) 
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HEN the General Electric Com- 

pany announced recently that it 

was opening three factory service 
depots on a test basis to handle con- 
sumer service on G-E television and 
radio receivers, it sparked a wave of 
resentment in the independent service 
industry that swept across the country 
like a raging prairie fire. Some service 
associations looked for laws that could 
be used to stop G-E while others toyed 
with the idea of encouraging a boycott 
of the company’s products. 

In the opinion of many service indus- 
try spokesmen, this is an attempt to 
make the General Electric Company 
the whipping boy for the trend among 
manufacturers to provide consumer 
service on their products. The smoul- 
dering resentment against factory serv- 
ice had been growing in intensity as 
many manufacturers quietly expanded 
their consumer service activities in 
metropolitan areas. Explanatory state- 
ments from manufacturing service of- 
ficials to the effect that their service 
activities were “in the interest of com- 
petent service shops” did not serve to 
reassure the independents, especially 
when factory service was heavily ad- 
vertised and promoted. 

After the first wave of resentment 
subsided a little, service association 
leaders settled down to get a rational 
analysis of the situation. They sought 
to determine the most logical and ef- 
fective steps that could be taken by 
independent service shops to meet the 
competition of captive service. It was 
generally recognized that manufactur- 
ers have a legal right to provide serv- 
ice on the products they manufacture 
and if they operate their service depots 
without subsidization from sales, it is 
felt that independent service can com- 
pete against them successfully. 

While most service technicians feel 
that manufacturers are going into the 
consumer service business to get a 
share of the billion dollar income it 
provides, there are other and even 
more important economic factors in- 
volved in manufacturers’ interest in 
consumer service. 

As the manufacturer sees it, his ma- 
jor business is to sell his products. Out 
of economic necessity, he must con- 
stantly strive to get an increasing 
share of the market for the things he 
produces. The growing complexity of 
consumer products has increased the 
importance of competent service as a 
factor in selling. In the main, the pub- 
lic feels that manufacturers should 
provide service on the products they 
sell. If one manufacturer provides fac- 
tory service and uses it as a tool to sell 
his products, sooner or later competi- 
tive manufacturers must also make 
factory service available on their prod- 
ucts. 

The disadvantage for the manufac- 
turer, however, is that his service 
operation is seldom as economical as 
that of competently staffed, indepen- 
dent service shops. This, many manu- 
facturers admit, has kept them out of 
the service business. It seems that the 
overhead burden for supervision alone 
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By WILLIAM LEONARD 


Why is factory-controlled TV and radio servicing 


spreading? How can the independent shops survive? 


makes factory service more expensive 
than comparable independent service. 

The controlling factor in whether in- 
dependent shops or factory depots will 
dominate electronic service is the gen- 
eral public. The people who need serv- 
ice on TV or radio sets will decide. 

Available case histories of set owner 
dissatisfaction with factory service re- 
veal no instances where the customer 
was overcharged for the services per- 
formed. Customer dissatisfaction with 
factory service stems from the incom- 
petence of the trainees sometimes em- 
ployed to handle home service calls, 
long delays in providing service, and 
double talk on the part of the factory 
technician when several calls were 
necessary to correct a troublesome de- 
fect in a receiver. 

On the other hand, the public’s dis- 
satisfaction with independent service 
is based upon downright cheating. The 
Better Business Bureaus estimate that 
the public was cheated out of better 
than fifteen million dollars last year 
by unscrupulous service shops. The 
public looks upon these shops as part 
of the independent service industry. 

At the moment, there is no way for 
the public to know which shops are 
ethically operated and technically com- 
petent—except from experience. This 
can be very costly and discouraging to 
owners of TV sets. In their confusion 
they are inclined to turn to the big 
companies for brand-name service. 

Service industry spokesmen say that 
any effort to publicize the independent 
electronic service industry or to devel- 
op publicity for its benefit, is stymied 
by the problem of identifying the ethi- 
cal shops for the public. If an ad were 
to run in a national consumer maga- 
zine urging the public to patronize 
independent service shops, a reader 
who followed that advice and then re- 
ceived an unjustifiably large service 
bill from an _ unscrupulous service 
technician would become an implacable 


enemy of all independent service shops. 

The subject of factory service was 
uppermost in the minds of the hun- 
dreds of service dealers who attended 
the recent annual clinic and fair of the 
Texas Electronic Association in Hous- 
ton, Texas. Top executives from most 
of the TV producers who are engaged 
in consumer service. spoke during the 
clinic sessions and appeared on the 
panel on the closing day. 

The conclusions reached by mem- 
bers of the TEA who attended the 
meetings, were that manufacturers 
have no intention of slowing down 
their consumer service activities. They 
feel that factory servicing of consumer 
electronic products will increase rapid- 
ly and will be supported by national 
advertising. 

These service operators decided that 
the only way to compete with factory 
service is through national advertising 
and publicity on behalf of the ethically 
operated shops in the service business. 
By this means they hope to establish in 
the minds of the consumer the advan- 
tages of dealing with the ethically op- 
erated local service dealer. At the 
same time, they hope to identify these 
dealers for the public. 

Not only the Texas group, but serv- 
ice organizations all over the country 
are interested in such programs. Some 
have been started; however, it will 
take a great deal of money and co- 
operative effort to make them work 
effectively. 

One thought that seems to have been 
lost in the heat generated by this 
development is that there is no reason 
why independent service businesses 
cannot exist side-by-side with factory- 
controlled service. This situation ex- 
ists today in the automotive repair 
business and many others. It is up to 
the independent to publicize and build 
up those parts of his operation which, 
for the customer, offer advantages 
over factory service. 
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Fig. 1. The Emerson color TV con- 
solette model C504A is shown here. 


Six models are available ranging from $678 to $914. 


All have the 21-inch color picture tube, new circuits. 


Corp.’s current and recent color line 
consists of six different color TV 
Included are consoles, with 
and without doors, and consolettes. 
Two of the models are illustrated 
in Figs. 1 and 3. The least expensive 
color model carries a list price of $678 
while the most expensive console lists 
for $914. The model C506A for $678 
(and the C507A for $698, the u.h-f.- 
v.h.f. version) is the latest model in 
the line and is furnished in mahog- 
any, blonde, or walnut. The models 
C502C and the C504A at $894 and $794 
respectively (and C503C and CS505A 
for $914 and $814, u.h.f.-v.h.f. versions 
respectively) are furnished in mahog- 
any or blonde. 

Some of the outstanding features 
of the new Emerson color sets are 
the provision for removal of the safety 
glass to allow easy cleaning of the 
picture tube screen, and the accessi- 
bility of the controls and chassis. In 
these sets, both the top and the rear 
cover are removable for servicing. All 
controls required for picture tube set- 
up are located at the front, so that 
it is not necessary to use a mirror 
during adjustments. 

A complete operating instruction 
book for the receiver is included with 
every set sold. In addition, a service 
manual is available through the local 
Emerson distributor. 

These sets have only two controls 
which may be used by the viewer 
during color TV reception; these are 
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the “Color Amp.” and “Color Shading” 
controls. They are located behind the 
hinged panel on the front of the re- 
ceiver. The “Color Amp.” control can 
be adjusted to provide the color con- 
tent of the picture from barely per- 
ceptible colors to vivid and bright. 
The “Color Shading” control is used 
to adjust the color balance to obtain 
correct skin tones and other familiar 
shades. 

This receiver will automatically re- 
produce color programs when they are 
being broadcast without having to 
switch on any special control. How- 
ever, the color pictures received may 
not always be the same because of 
differences at the studio, or trans- 
mitter, or even because of differences 
in program material. Therefore, it 
may be necessary to readjust the two 
viewer color controls from time to 
time. To do this during a color broad- 
cast, just adjust the fine tuning con- 
trol until the herringbone pattern dis- 
appears and the picture is clear. Then 
rotate the “Color Amp.” control fully 
counterclockwise so that the picture 
is black-and-white. Next, adjust the 
brightness and contrast control for a 
good black-and-white picture. Rotate 


Epitor’s Note: We have just been 
advised as we go to press that there 
is a change in the Emerson line of 
color TV receivers. Although some of 
the models shown here are still in 
the dealers’ hands, present plans call 
for the marketing of model C5i06A at 
$678 and model C507A at $698 only. 


the “Color Amp.” control clockwise 
until the desired amount of color is 
obtained. Then, adjust the “Color 
Shading” control slowly so that the 
desired skin tones, etc., are viewed. 
It is important to keep the “Color 
Shading” control in the center of its 
range until it is used for the final 
touch up. 

The picture tube is mounted directly 
on the chassis in all except models 
C506A and C507A, just as in most 
black-and-white TV receivers, so that 
the entire assembly can be removed 
at one time for servicing. A complete 
chassis of this type is shown in Fig. 2. 
The high-voltage cage contains a high- 
voltage safety interlock switch which 
is closed by an insulator on the rear 
cover of the cabinet. When the rear 
cover is removed, the two spring con- 
tacts of the switch make contact, 
shorting the high-voltage circuit to 
ground. Note the high-voltage cable 
connected to the picture tube ‘“well.” 

For the models C506A and C507A, 
the picture tube is secured to the cab- 
inet-mounted removable assembly. 

From an electrical point of view, 
these color sets are conservatively de- 
signed and use circuits which have 
already had at least a year’s field 
trials. These models do not use printed 
wiring nor any unconventional com- 
ponents—for color television, that is. 

Four video i.f. stages and two stages 
of amplification for the intercarrier 
sound are used. Whereas some models 
use a total of 28 tubes (29 tubes for 
u.h.f. version) including the picture 
tube, some have only 27 tubes (28 for 
u.h.f.). The difference lies in the fact 
that the sets with 27 tubes use a single 
high-voltage rectifier tube while the 
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others use two tubes to produce the 
25 kilovolts. 

Also of interest is the fact that these 
receivers use a power transformer and 
four selenium rectifiers. Three crystal 
diodes and one oscillating crystal are 
used. The u.h.f. versions have an addi- 
tional crystal diode. To provide maxi- 
mum protection, two fuses are used in 
the “B+” secondary and two loops of 
No. 26 wire serve as fuses for the 
heater circuit. In an effort to reduce 
the disturbance created by motors or 
other arcing devices on the power line, 
the sets contain a line filter consisting 
of two capacitors and a resistor. 

The chrominance or color circuits of 
these receivers resemble those of the 
RCA 21-CT-660 series, which have, 
more or less, served as the basic 
models for the industry. There are 
modifications of individual component 
values and even some of the circuitry, 
but these are minor. The RCA type 
high-level triode demodulators, tube- 
less convergence system, color sync, 
and color killer circuits are followed. 
However, the Emerson color labora- 
tories have done a great deal of origi- 
nal development work and this is re- 
flected in many of the modifications. 


Service and Warranty 


The factory guarantees all parts in 
the color TV sets for 90 days, and the 
picture tube itself is guaranteed for a 
full year. It has been Emerson’s policy 
to encourage its dealers and distrib- 
utors to perform all installations and 
service work on color as well as black- 
and-white TV receivers. Hmerson has 
therefore conducted factory schools 
for its distributors and their key serv- 
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ice personnel. Attendance at the school 
is required before any color receivers 
will be shipped to a given distributor. 
A staff of area engineers is continu- 
ously travelling throughout the coun- 
try and is giving distributor and deal- 
er technical personnel training in color 
receiver theory, service, and adjust- 
ment. 

In the New York metropolitan area, 
Emerson makes a factory service con- 
tract available to those customers who 
purchase their color sets from dealers 
who do not offer such a contract. A 
factory service contract for one full 
year costs $98 at present. This in- 
cludes the installation of the color re- 
ceiver to an existing and usable an- 
tenna and provides all service work 
and parts for one year. If the antenna 
needs replacement, or if a two-set 
coupler is required, there is an extra 
charge based on labor and material. 

If the cost of a one-year service con- 
tract seems high, it should be noted 
that the suggested list price for a 
three-gun, 21-inch color picture tube is 
$160. Also, experience has indicated 
that color TV receivers require more 
adjustments and service calls than 
black-and-white sets do. Because of 
the circuit complexity and specialized 
parts used in color sets, it is expected 
that service costs may be higher for 
such sets. 


Installation 


Most of the picture tube components 
which may require adjustment during 
installation are indicated in Fig. 2. (It 
may be necessary to check the con- 
nection of the cable to the ultor anode 
in the picture tube “well” to assure 


Fig. 3. The full door console is the model C502C. 
The nameplate covers the necessary color controls. 


Fig. 2. Color TV chassis for the models C502C, CS503C, CS504A, 
and C505A. Note that the 21-inch color tube is fastened to the 
chassis and the entire assembly comes out of the cabinet to- 
gether. All Emerson receivers are shipped completely assembled. 


positive seating.) For most installa- 
tions, only the purity and field equaliz- 
ing magnets need adjustment and even 
these components usually need only be 
touched-up lightly in most instances. 

The field equalizing magnets making 
up the ring-shaped assembly near the 
face of the picture tube are intended 
to offset any slight magnetic varia- 
tions in the local magnetic field. Their 
effect may not always be very ap- 
parent. Only when purity of color is 
tested with a single color illuminating 
the screen, can the action of rotating 
the magnets be clearly observed. Each 
magnet interacts with its neighbors 
and, as a matter of fact, adjustment of 
the purity magnet may also require 
readjustment of these magnets. 

The convergence coil assembly is ad- 
justed both electrically through the 
various potentiometers and coils on the 
chassis, and mechanically at the three 
d.c. convergence magnets, two of which 
are identified in Fig. 2. 

All 21AXP22 picture tubes require 
a blue lateral beam positioning mag- 
net which is centered on the neck of 
the picture tube directly over the spe- 
cial pole pieces adjacent to the blue 
beam electron gun. The positioning of 
this magnet as well as the strength of 
the field it produces at the blue elec- 
tron gun are critical. To adjust it, a 
small permanent magnet screw in the 
center of the lateral beam positioning 
assembly is turned. More detailed tube 
setup adjustments and installation pro- 
cedures are given in the service data. 

On the whole, the basic circuitry of 
the new Emerson receivers is very sim- 
ilar to that of other recently released 
models. 
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Close-up view of the thyratron box with the 
cover removed to show parts placement. 
The rpm indicator meter is also shown 
here. The indicator is a 0-1 ma. surplus 
aircraft instrument. It is mounted on a 
steering post mounting bracket. See text. 


Build this useful car accessory. This compact tachometer 


The “Electro-Tach 


By HARRY B. CORDES 


rd 


gives reliable indications up to motor speeds of 6000 rpm. 


necessity for driving an automo- 

bile, the mechanically minded mo- 
torist finds it an interesting and useful 
accessory. Sports car drivers use a 
tachometer as a reference for shifting 
gears to get optimum torque from the 
engine. It also provides a useful check 
on the electrical and oil pressure sys- 
tems. In modern cars equipped with 
automatic transmissions, the driver 
often feels far removed from the en- 
gine and usually hasn’t the faintest 
idea what is going on under the hood. 
A tachometer helps him pull optimum 
performance from his car, and also 
tells him how well the transmission 
is working. 

There are several tachometers on 
the market at the present time, but 
they all leave something to be desired, 
either in terms of price, accuracy, or 
ease of installation. The unit described 
here was designed to give accurate 
and reliable readings, but at the same 
time retain features which make it 
easy to calibrate, install, and keep 
price fairly low. 


Ai nccessity a tachometer is not a 


Principles of Operation 


The circuit operates by sensing the 
firing of one of the engine’s spark 
plugs. Each time the plug fires, a 
known current pulse is sent through 
a milliammeter. The meter averages 
the number of pulses per second and 
thus indicates the engine speed (Fig. 
1). Since the unit detects the firing 
of only one plug (the engine goes 
through two revolutions for each 
spark) it may be used on any four- 
cycle engine irrespective of the num- 
ber of cylinders. It may also be used 
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on two-cycle engines, but the calibra- 
tion range must be doubled since a 
two-cycle engine fires each plug once 
for each revolution. The circuit, as 
shown in Fig. 2, may be used for 
speeds up to 6000 rpm with very good 
accuracy, although for standard Amer- 
ican cars a maximum indication of 
4500 to 5000 rpm is sufficient. The rpm 
readings of this instrument are inde- 
pendent of variations in the car’s elec- 
trical or ignition systems. 

The heart of this unit is a thyratron 
circuit which is quite similar to the 
familiar saw-tooth relaxation oscilla- 
tor used in oscilloscopes; however, in 
this case the circuit is biased to pre- 
vent free running oscillations. The 
thyratron is normally in the “off” 


Fig. 1. Exaggerated graphical relation be- 
tween spark plug firing pulses and trigger 
current pulses through the meter which in- 
dicates proportional to average current. 
(A) Engine speed of 480 rpm (B) 960 rpm. 
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condition and the capacitor C, is 
charged to 105 volts through R:, RFC, 
and the meter circuit. When a pulse 
from the spark pickup is applied to 
the grid of the thyratron causing it to 
fire, the capacitor is rapidly discharged 
until the plate voltage of the thyra- 
tron falls below its extinction point. 
Conduction then stops abruptly and 
the capacitor recharges to 105 volts. 
This recharge current flows through 
the meter in the form of a short pulse. 
The meter circuit contains a large 
capacitor to smooth out these pulses 
and gives an average indication of 
pulses per second. Thus, the average 
current flowing through the meter will 
be proportional to the number of times 
per second the spark plug fires. If the 
spark plug firing rate doubles, the 
meter reading doubles; if it is tripled, 
the meter reading also triples. 

In the usual saw-tooth sweep oscil- 
lator the plate resistor R; has a high 
resistance. This limits the current 
flowing through the thyratron, after 
the capacitor has discharged, to a 
small value and causes the thyratron 
to extinguish. In this circuit however, 
it is necessary to use a fairly large 
value for C, so the recharge current 
will be sufficient to allow using a 1 
ma. meter movement. And at the same 
time the time-constant of R:C, must 
be kept small so the circuit will have 
a short recovery time and pulses will 
not overlap at higher speeds. There- 
fore R; turns out to be a value so 
small that it does not limit the cur- 
rent sufficiently to cause reliable ex- 
tinction. For this reason the inductor 
RFC, is placed in series with the 
capacitor to create a “ringing” reso- 
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nant circuit. When the thyratron ig- 
nites, the voltage across RFC: and (C, 
drops very rapidly. The ringing action 
of this resonant circuit causes the 
voltage drop to overshoot the mini- 
mum voltage required to keep the 
thyratron ignited and it extinguishes. 
The resistance of the RFC: winding 
(350 ohms) also serves to limit the 
maximum current through the thyra- 
tron to a safe value. 

The “B plus” voltage is obtained 
from a vibrator power supply which 
uses a 6.3 volt, 60 cps transformer 
wired in reverse. The output from the 
power supply is regulated with a 0B2 
gas tube to prevent changes in the 
car’s battery and generator voltages 
from influencing the tachometer read- 
ings. 


Construction 


After considerable experimentation 
with various possible methods of de- 
tecting the firing of a spark plug, it 
was decided that a well shielded, ca- 
pacitive type pickup was the best. The 
spark voltage from the ignition coil 
has a high-frequency character and a 
peak voltage of 10,000 volts or higher. 
This creates a difficult pickup problem 
and adequate shielding is necessary. 
With poor shielding, pickup from other 
spark wires will also trigger the thy- 
ratron and cause jerky and erroneous 
readings. 

The details of the spark pickup and 
signal lead assembly are shown in Fig. 
3. The pickup is a copper band about 
%4” wide, which is clamped to the 
spark wire insulation about 4” from 
the plug itself. Before clamping the 
band on, a few layers of plastic insu- 
lating tape are wound over the spark 
wire insulation where the band is to 
be placed. After clamping the pickup 
band in place, four or five layers of 
tape are again wound over the band 
to insulate it from the spark wire 
shield. Next, the entire spark wire, 
from the distributor cap to the plug, 
is shielded with braid or aluminum 
foil taped in place. This shield is ter- 
minated about %” from the end caps 
of the spark wire to avoid arcover, 
and should be grounded either by a 
wire to an engine bolt or by running 
the bare shielding against the metal 
brackets and guides which hold the 
spark wires in place. The signal lead 
shield is terminated inside the spark 
wire shield and the two are electri- 
cally connected. 

A word of caution; if the insulation 
on the spark wire is frayed or cracked 
there is a good possibility that arcover 
will occur to the shield. Use only 
spark wire which is new or in good 
condition. 

The thyratron circuitry and power 
supply is housed in a 4” x 5” x 6” “Mini- 
box.” A sheet metal subchassis mount- 
ed about 114” from one end supports the 
tube sockets, transformer, and wiring. 
There is nothing critical about com- 
ponent placement or wiring, although 
an attempt should be made to arrange 
the components so that short wiring 
leads are maintained. The calibration 
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pot shaft is fitted with a shaft-lock 
to prevent accidental movement or 
creeping due to vibration. 

The characteristics of the 884 thyra- 
tron can change appreciably with var- 
iations in heater voltage. In this cir- 
cuit these variations cause only a very 
slight error. However, if the heater 
voltage is increased too much, the 
critical firing voltage can become less 
than 105 volts. Under this condition 
the circuit will become self-oscillatory, 
and a reading will be observed on the 
meter even if no input signal is pres- 
ent. In an automotive electrical sys- 
tem the voltage may rise as high as 
7 to 7.5 volts with a high charging 
rate generator. To prevent the circuit 
from reaching this unstable condition 
the two parallel 1-ohm resistors were 
placed in series with the 6-volt power 
lead. If the unit is to be used with a 
12-volt electrical system these two re- 
sistors may be replaced with a 5- to 
6-ohm, 10 watt resistor. A voltage 
check should be made to insure that 
the voltage across the power supply 
and heater circuit never exceeds 6.9 
volts. 

The rpm indicator meter may be 
any 0-1 ma. D’Arsonval type move- 
ment with an internal resistance of 
70 ohms or less. If the resistance of 
the movement is greater than 70 
ohms, it will be necessary to use a 
higher resistance calibration pot. 

The operation of this tachometer is 
such that the meter indication is per- 
fectly linear with rpm, i.e., if .2 ma. on 
the meter is 1000 rpm, then .4 ma. is 
2000 rpm, and .6 ma. is 3000 rpm. This 
greatly simplifies the layout of a new 
scale. The best scale range for ordi- 
nary automobile use is 0-5000 rpm, 
where the 5000 rpm point corresponds 
to-1.0 ma. on the original scale. 

There are a number of methods for 


SPARK wire 
SHIELDING 


Fig. 3. Shield stripped away to show pick- 
up band. Signal wire is soldered to band 
and then clamped in place. Band is then 
wrapped with tape to insulate it from the 
spark wire shield. Entire spark wire is 
then shielded. The signal wire is pulled 
through shield and the two shields connect- 
ed, Signal wire is Belden #8431 cable. 
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Fig. 4. Schematic of neon tube saw-tooth 
oscillator used to trigger thyratron box 
at known frequencies for calibration use. 


calibrating a tachometer, such as com- 
parison with another tachometer or 
by using a strobolight on the engine. 
However, the most accurate and 
straightforward way is by using the 
standard 60 cps line frequency as a 
reference. The neon tube circuit 
shown in Fig. 4 can be used to cali- 
(Continued on page 124) 


Fig. 2. Complete schematic diagram of the “Electro-Tach” unit. Parts are standard. 
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TO IGNITION SWITCH 
Ri, Re—470 ohm, 2 wm. res. 
Rs—250 ohm, 2 w. linear taper pot 
R;, Rs—1 ohm, 2 w. res. (see text) 
Rs—33,000 ohm, 1 w. res. 
R:—12,000 ohm, 1 w. res. 
Rs—4700 ohm, 1 ». res. 
Ro—100,000 ohm, 2 w. res. 
C:—.03 pfd., 400 v. capacitor 
Cr—50 ufd., 150 v. elec. capacitor 
Cs—1000 yfd., 6 v. elec. capacitor 
Ci—.35 pfd., 200 v. capacitor 
Cs—.005 yfd., 400 v. capacitor 
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Cs—25 yfd., 25 v. elec. capacitor 

Cr—.1 yfd., 200 v. capacitor 

Lr—25 t. #24 wire closewound on V4" in- 
sulated form 

RFC:1—80 mhy. choke (Meissner 19-5596) 

J1—Phone jack and plug (for signal lead) 

SR:—20 ma., 130 v. selenium rectifier 

Vibrator—Mallory 4-4 vibrator 

Fr—3 amp. fuse 

T1—Fil. trans., 6.3 v. @ 1.2 amps. (Stancor 
P-6134) 


Vir—OB2 tube Vi—884 tube 
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ew Transformer Design 
or Power Amplifiers 


Fig. 1. Output trans- 
former is shown re- 
moved from its shield 
can. This transformer is 
used in the Fairchild 
275 amplifier shown. 


Grain-oriented iron strip core material in high quality 


output transformer packs high power into minimum space. 


fidelity audio enthusiasts that when 

buying a power amplifier, it is best 
to look for the largest output trans- 
former since it should provide the best 
low-frequency response. Today this 
is no longer necessarily true. For the 
last several years amplifier engineers 
have kept this popular conception in 
mind when designing power amplifiers. 
And advertising and sales departments 
have sometimes gone further; in some 
cases very large transformer “cans” 
have been employed to cover (hide) 
output transformers of very small size. 
That this notion regarding size of out- 
put transformer relative to high power 
is sometimes a fallacy is due to the 
increasing use today of grain-oriented 
iron strip as the core material of top 


[’ IS common knowledge among high- 


quality output transformers. See Figs. 
1 and 3. 

It is true that there is no substitute 
for a husky core of the highest possi- 
ble saturation density, that is, one 
capable of the maximum number of 
flux lines per cubic inch. In other 
words, a big transformer may be good. 
But one whose core is of grain-oriented 
iron can be much better. It is impor- 
tant to bear in mind that larger cubic 
volume and/or greater maximum satu- 
ration density of core material relate 
only to the potential power delivery at 
the low-frequency end of the audio 
spectrum. Size is no help in getting 
good high-frequency response. That is 
controlled by several other factors. 

When our transformer designers 
were given the project of designing the 


Fig. 2. (A) Single loop and (B) double loop C-core construction used in transformers. 
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By CHARLES GRAHAM 


Sales Engr., Todd Transformer Corp. 


output transformer to be described 
here, they knew that cost was not a 
first consideration. The objective was 
to come up with an output transformer 
to transfer the greatest possible 
amount of undistorted power at all 
audio frequencies, especially in the 
bass region, from a push-pull tube load 
of 3400 ohms to the conventional voice- 
coil impedances. 

Although complexity of amplifier 
circuit design had not been ruled out 
by the amplifier manufacturer, the 
best circuit turned out to be a con- 
servative, straightforward design. It 
is based on three outstanding features: 
the “Ultra-Linear” (screen-tapped 
primary) output configuration, which 
provides maximum power efficiency 
with lowest distortion, (2) the new 
Tung-Sol 6550 tubes in push-pull for 
high power handling capacity (made 
to handle up to 100 watts, they run 
easy in this amplifier), and (3) a spe- 
cially designed output transformer 
which provides some of the unique 
characteristics of this amplifier. The 
simplicity of this circuit lends ease to 
service or adjustment, in addition to 
lessening the probability of either be- 
ing frequently necessary. 

The bass response, linearity, and 
power capability of an output trans- 
former depend (other things being 
equal) on the core material. Most out- 
put transformers consist of punched 
iron laminations stacked in thin layers 
forming a core around which the coil 
is wound. In general, heavier cores 
(thicker cross-sections) provide more 
power, especially at low audio fre- 
quencies. Another way of increasing 
the low-frequency power handling cap- 
ability is through use of grain-oriented 
strip-wound core material. Two well- 
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known brands of grain-oriented core 
materials are “Hypersil”’ and “Silec- 
tron.” 

This material is formed in prefabri- 
cated cores which are designated as 
“C-Cores” because of their shape. 
There are two types of “‘C-Core” trans- 
former designs in general use for audio 
applications. The single core, which 
has two windings, is shown in Fig. 2A. 
A more useful shape for output cir- 
cuitry is the double loop which is 
shown in Fig. 2B. This construction, 
see also Fig. 1, employs the greatest 
cubic volume of iron core relative to 
copper wire. It is a technique em- 
ployed only in the most expensive out- 
put transformers. This particular 
method of building a transformer 
packs the maximum power handling 
capacity into the minimum space. In- 
cidentally, construction of this sort 
results in a unit which weighs more 
per cubic inch of transformer volume 
than any other kind of output trans- 
former. 

The characteristics contributed by 
different kinds of core materials are 
graphically illustrated in Table 1 
where the relative properties of cores 
using non-oriented iron in punched 
laminations and oriented material in 
strip-wound (C-type) cores are com- 
pared. This table shows that it is im- 
possible to give a simple figure for the 
relative merit of these materials. In 
each case, the proportions determining 
the ratio of core to winding actually 
selected (third line in the Table) 
would be established by economic fac- 
tors. Compared on a weight-for-weight 
basis, the new strip-wound cores win 
on all points. However, there are other 
factors which must be considered, such 
as cost and application, and except for 
these factors, all output transformers 
would use “C-Cores’’! 

The relative power rating figures in 
Table 1 need some explanation. From 
the figures it would appear that a 
transformer of comparable size and 
efficiency, using oriented material, 
would deliver ten times the power. 
While this is true, the principal ad- 
vantage of grain-oriented material is 
in its ability to extend the frequency 
range downwards. 

At the low-frequency end core satu- 
ration is the greatest problem. Thus 
it may be seen that there is no sub- 
stitute for a husky core of the highest 
possible saturation density. It was 
found that by using the largest possi- 
ble loops of oriented silicon steel strips 
in the double “C-Core” shape, the 
transformer would deliver 70 watts at 
below 20 cycles with extremely low 
distortion. This could not have been 
accomplished (with conventional cir- 
cuitry) without a transformer many 
times larger, had punched laminations 
been used in the core. 

The core must not offer a reactive 
load for the tubes since this might 
cause high distortion. At the high- 
frequency end, two types of reactance 
are involved; leakage inductance and 
winding capacitance. Both must be 
kept as low as possible. Typical values 
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PROPERTY 


Saturation Density (in gauss) 
Specific Gravity 
Ratio of Core to Winding 
(Weight—normal proportions) 
Core Loss (per Ib. at low fre- 
quency, 50 cps @ 10,000 gauss) 
Core Loss (per lb. at medium fre- 
quency, 1 kc. @ 2500 gauss) 
Maximum Density (relatively 
constant a.c. inductance) 
Inductance Factor (using same 
turns on core of same size) 
Relative Loss Factor (assuming 
optimum efficiency on same core) 
Relative Power Rating (using same 
size readjusted to optimum efficiency 


NON-ORIENTED IRON GRAIN-ORIENTED 
PUNCHED LAMINATIONS STRIP ("C-CORE”) 
10,000 17,000 
7.7 7.6 
1.7-2.5 25- 5° 
A -1.0 
63 43° 
sa 
4.8 1.0° 
2.0° 
5000 gauss 13,000 gauss 
1 3.5 
1 1.55 
1 10 


Notes: ‘Applies for cores using a single “C” loop core and two windings. Other 
figure is for double-loop “C-Core” and one winding assembly. 
(a) For strip wound core, strips .005” thick 
(b) For strip wound core, strips .013” thick 


Table 1. Comparison of transformer with punched laminations and grain-oriented strip. 


of leakage inductance across half the 
primary windings of this class of trans- 
former must measure .004 henry or 
less! The correct proportions required 
to maintain low distortion output at 
high frequencies will depend on the 
loading condition of the tubes em- 
ployed. 

This company decided that although 
the use of grain-oriented ‘C-Core” 
strip for an output transformer is 
more expensive than would have been 
an even much larger core of regular 
transformer punched laminations, 
Fairchild’s requirements in regard to 
low-frequency power delivery to the 
voice coil from the 6550 tubes called 
for the use of a double-loop “C-Core” 
if the transformer was to be kept to 
any sort of practical size to fit onto a 
chassis for home use. Even with this 
extraordinarily efficient core material, 
the transformer is physically as large 
as any transformer of ordinary lami- 
nated core material in current produc- 
tion for this sort of amplifier. 

The transformer manufacturer pro- 
duced several sample transformers, 


Fig. 3. Rear view of amplifier showing power (left) and output (right) transformers. 


first adjusting the primary inductance 
to produce a plate-to-plate load of 3400 
ohms, then altering the gauge of the 
coil wire. Testing sample transform- 
ers indicated the correct size wire to 
allow just enough d.c. voltage loss 
from the “B plus” supply. One of the 
little-known, but important, details of 
audio transformer design is the ex- 
tremely complicated interleaving of 
the coil windings. Windings next to 
the core have much smaller diameter 
(and consequently less wire length) 
than windings farther outside. The 
windings are, therefore, divided into 
numerous sections and alternated, in- 
terleaved, to help equalize the resist- 
ance in each half of the primary as 
well as the leakage inductance and 
distributed capacitance. 

At the present writing there are a 
number of high-quality power ampli- 
fiers, in addition to the Fairchild Model 
275 to be described, that use the grain- 
oriented “C-Core” strip material in 
their output transformers. Among 
such units are the Marantz 40-watt 
model, the Fairchild Model 255 (25 
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watts), Acro (kit amplifiers), the 


Dynakit, Interelectronics 40-watt unit, 
and Sonotone. The future will almost 
certainly see increasing use of grain- 
oriented iron as output transformer re- 
quirements continue to become more 
stringent, particularly with reference 
to low-frequency power. 


The Amplifier 


The Model 275 high power amplifier 
was designed around this special audio 
output transformer to provide full 
power from below 20 to above 20,000 
cps. Each stage of the amplifier has 
conditions of operation well within 
tube specifications. Three class A tri- 
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Fig. 4. Power response curves of amplifier at levels from 1 watt to 70 
watts. Note that a full power of 50 watts is available down to 15 cps. 


<== Fig. 5. Output at very low frequencies for 1 per-cent (or less) distortion. 


odes precede the output stage, which 
employs the new Tung-Sol 6550 beam 
tetrode power tubes. Since these tubes 
are built to produce 100 watts of audio 
power they run easily at the 75 watts 
continuous which this amplifier pro- 
duces. See Fig. 6. 

Three types of feedback are em- 
ployed, not including local feedback at 
voltage amplifier cathodes. They are 
(1) conventional negative voltage feed- 
back from the 16-ohm tap of the trans- 
former secondary, (2) negative current 
feedback, used in the variable damp- 
ing circuit, and (3) screen grid feed- 
back, through the employment of pri- 
mary taps on the output transformer 


for “Ultra Linear” operation of the 
6550 tubes. These three types of feed- 
back combine to produce the low IM 
distortion figures of under 0.5% at 65 
watts with any combination of test 
frequencies. At levels of 10 to 35 watts 
the distortion figures are so low as to 
be incapable of being read accurately 
on standard measuring equipment. 
The phase inverter-driver is one half 
of a 12AV7 with about 300 volts on 
the plate. The driving voltages for the 
grids of the 6550 output tubes are 
taken from the plate and the cathode 
of this split-load phase _ inverter. 
Matched-pair resistors are used here 
(Continued on page 160) 
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Fig. 6. Schematic of amplifier showing ex- 
treme simplicity and straightforward design. 
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THOUSANDS OF SERVICE DEALERS 3420'S. SUSTOMERS 


MAKE MONEY EVERY DAY wits Bek 
DYNA-QUIK S50 


DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Tests over 95% 


OF ALL POPULAR TV TUBES*— IN SECONDS 
It’s easy and profitable to check all the tubes in a 
TV set with Dyna-QuIk—on every service call. 
Cuts servicing time. Creates more on-the-spot 
tube sales. Saves repeat calls, protects service 
guarantee. 
Dyna-Quik 500 measures true dynamic mutual 
conductance, completely checks tubes with labora- 
tory accuracy under actual operating conditions 
right in the home. 
Tests each tube for shorts, grid emission, gas con- 
tent, leakage, dynamic mutual conductance and 
life expectancy. One switch tests everything. No 
roll charts. No multiple switching. Makes com- 
ver ®>LOQSE plete tube test in as little as 12 seconds. Large 
4\4-inch plastic meter shows tube condition on 
“‘Good-Bad”’ scale or in micromhos on scales cali- 
brated 0-6,000 and 0-18,000. Used in home or 
shop, DyNna-QUIK is a proved money-maker! 


Dyna-Quik 500. Easily portable in luggage-style carry- 
ing case. Size: 15% x 14% x 5% in. Weighs only 12 Ibs. 
Has 7-pin and 9-pin straighteners on panel. 


*including new 600 mil series tubes. 


DELUXE—PORTABLE ee QL 
CRT novon 400 Gatnove \i 


Tests aud repairs BRtsuvenator 


TU Picture Tubes Ne sue 


Quickly spots and corrects picture tube troubles 
right in the home, without removing tube from 
set. Restores emission, stops leakage, repairs inter- 
element shorts and open circuits. Life test checks 


gas content and predicts remaining useful life. 

Grid cut-off reading indicates picture quality cus- NET $5495 

tomer can expect. Eliminates tube transportation, ‘ 

cuts service-operating costs. Also saves money on Oe’ eas caly s tee. tenion vale 
TV set trade-in reconditioning. Earns dollars in carrying case. Size: 11x 74x 5". 


minutes—pays for itself over and over again. 


Proved in Use by Servicemen Everywhere. 


See your B4 K Distributor or send for facts 
on "Profitable TV Servicing in the Home" 
and informative Bulletins 500-104-N. 


Bea K MANUFACTURING CO. 


3726 N, Southport Ave. + Chicago 13, Illinois 
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Here’s how to 
GET MORE WORK 
OUT OF YOUR 


scilloscope! 


A Complete, easily understood 
guide to using the handiest service 
instrument of them all 


MODERN OSCILLOSCOPES 
AND THEIR USES 
By Jacob H. Ruiter, Jr. 
Enlarged ines tor servicemen Sho 
2nd Edition 


learn to use them fast, 
fully and accurately on all 

. . . contains the latest types of work—and here is 
data . . . everything 2 new, enlarged 2nd edition 
you need to know of THE BOOK THAT 
about ‘scopes! REALLY SHOWS YOU 


HOW 
MORE THAN 30 In clear, easily under- 
stood terms, it teaches you 
NEW PICTURES when, where and exactly 
how to use the oscilloscope 
. . how to interpret pat- 


. plus 50 more pages 
how to use your 


on use of ‘scopes in terns... 
Color TV servicing . . *scope to handle tough jobs 
Industrial Electronics easier, faster, and better. 
Teaching . . . even It contains no involved 
in Atomic Energy work. mathematics—no compli- 
cated discussions. Instead, 
it gets right down to “brass tacks” in explaining 
how oscilloscopes operate. Then you learn exactly 
how to use them in lab work and on all types of AM, 
FM and television service—from locating troubles 
to handling tough realignment jobs. 


LEARN TO WORK EASIER, 
BETTER—AND FASTER! 


Each operation is explained step by step. You 
learn to determine just where and how to use the 
*scope on specific jobs; how to make connections and 
adjust circuit components; how to set the controls; 
and HOW TO ANALYZE 
OSCILLOSCOPE PAT- 
TERNS fast and accu- 
rately. 

370 illustrations includ- 
ing dozens of pattern pho- 
tos make things doubly 
clear. 

No other type of specific 
service training can mean 
so much to you in boosting 
your efficiency and earning 


a 
"SCOPE EXPERTS 
power! Send coupon NOW 


get better jobs 
for 10-day FREE exami- eee bigger pay! 
nation! : 


PRACTICE 10 DAYS—FREE! 


Dept. RN-116, RINEHART & COMPANY, Inc. 
232 Madison Ave., New York 16, N. Y. | 
Send MODERN OSCILLOSCOPES AND THEIR USES 

for 10-day FREE EXAMINATION. If book is satisfac- 
tory, I will then send you $6.50 promptly in full 
payment. If not, i i 
condition and owe you ene 
cash with order and we pay postage. Same 10- -day 
return privilege with money refunded.) | 


[NAME «2.2... e cece cece rece eee ec ee neocons { 
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Sat; MOE OTE. 62... 6 ooo sas cules debe ede ce | 


| OUTSIDE U.S.A. $7.00 pom only. Money back if you | 
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had come and gone; and now the 

bite of the chill wind whistling 
through the branches of the nearly 
naked trees told all too plainly that 
winter was close at hand. 

But inside the service department 
of Mac’s Service Shop all was cosy 
and warm. Only Barney, the Number 
Two Technician, was there, for Mac, 
the proprietor, was late to work—a 
most unusual circumstance. Just as 
Barney was starting out front to ask 
Miss Perkins, the office girl, if she 
knew anything of interest about Mac’s 
tardiness, that worthy came through 
the door accompanied by another man 
whose lined, square-jawed face bore a 
striking resemblance to Mac’s. 

The resemblance between the two 
men was confined to their faces, how- 
ever. The other man was apparently 
a little older than Mac, and he had a 
much more stocky and powerful build. 
While Mac was rather on the lean and 
lanky side, the other man had a bar- 
rel chest, short arms whose muscles 
bulged the sleeves of his coat, and a 


iad cor was over; Indian summer 


pair of legs that looked like sections © 


of telegraph poles. 

“Barney,” Mac said, “I want to in- 
troduce you to my brother, Paul. He 
is in the automobile repair business, 
and he got all those muscles you are 
admiring by yanking on wrenches. 


| Paul, this is Barney, one of the most 
| promising young electronic technicians 


in the business. He’ll promise any- 


| thing to get out of doing some work 


right at the moment.” 

Before Barney had a chance to re- 
ply to this slander, his hand was seized 
by Paul in a bone-cracking grasp of 
short and stubby fingers and pumped 
vigorously up and down with a motion 
that made waves run up his limp arm 
like loops cast on a rope. 

“Glad to know you, son,” Paul said 
with a wide and friendly grin. “And 
don’t let what Pud here—that was his 
boyhood nickname, and it was short 
for Puddinghead—says bother you a 
bit. He’s been boasting about what a 
smart young assistant he’s got ever 
since we got here.” 


By JOHN T. FRYE 


THE SHOP HAS A VISITOR 


“Paul and his wife are visiting with 
us for a few days,” Mac explained as 
Barney freed his hand from the vise- 
like grip and held it behind him while 
he gingerly and surreptiously pried 
his fingers apart with the other hand. 
“I talked him into coming down and 
watching us work. I wanted him to 
see how men make an honest living.” 


“That’s not what I hear about radio © 


and TV technicians!” Paul exclaimed 
with a booming laugh. “In fact, a fel- 
low in my garage just a few days ago 
said that if you’d put a garage me- 
chanic and a radio repairman in a 
sack and shake them up, it’d be hard 
to guess which would come out first. 
That was his way of saying one is 
about as crooked as the other.” 

“No doubt we do have the same 
basic problems and come in for the 
same type of criticism and mistrust,” 
Mac commented as he shrugged his 
way into his shop coat. “Maybe you 
can make some suggestions that will 
help us. If you can, feel free to do so. 
We're always open to constructive 
criticism.” 

“A lot of people say that, but few 
people mean it,” Paul observed as he 
perched himself on a high stool out 
of the way of the two at the bench. 
“But you two go right ahead and let 
me sit here and watch. If I see any- 
thing to yell about, you can bet I'll 
yell. Mac, as you call him, and I have 
been riding each other ever since we 
were kids, and I reckon we can both 
take it.” 

For a little while Mac and Barney 
worked in silence; then Mac had to 
remove a volume control nut, and he 
said to Barney: “Hand me that three- 
quarter-inch crescent wrench.” 

“Hand him that three-quarter-inch 
knuckle-buster is what he _ really 
means,” Paul snorted. “Adjustable 
wrenches are makeshifts whose use is 
justified in an emergency, especially 
with odd-sized nuts; but there is no 
excuse for using them on nuts you 
must encounter as often as you do 
that size. Why in tarnation don’t you 
have a complete set of good end- 
wrenches around this joint? When a 
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man makes his living with his hands, 
the least he can do is take care of 
those hands; and a good way to do that 
is to use wrenches that really fit nuts 
and will not slip off.” 

“Guess I can’t argue with you there, 
Paul,” Mac said, a little red around 
the ears. “I remember your telling me 
once that they call them ‘monkey 
wrenches’ because they’re just good 
for monkeying around and rounding 
off the edges of nuts. I'll get some 
good wrenches tomorrow. We do have 
small end wrenches for working on 
speakers and holding small nuts, but 
we don’t have wrenches that will catch 
volume control nuts, filter capacitor 
nuts, and so on.” 

While Mac was talking, Paul had 
gotten to his feet and was critically in- 
specting the other hand tools arrayed 
at the back of the bench. After care- 
fully inspecting the points of several 
Phillips screwdrivers, he selected two 
and deliberately tossed them into the 
trash barrel. 

“When one of those screwdrivers is 
worn out, junk it,” he commanded. 
“All it is good for is to ruin screw 
heads and to slip out and mar the 
finish on a cabinet or do other dam- 
age. And while I’m on the subject of 
screwdrivers, most of these regular 
jobs are a sorry-looking lot. Don’t you 
ever square up the bits? Half of these 
look more like wood-chisels than any- 
thing else. A screwdriver with a 
broken or worn or poorly-shaped bit 
is hard on screw-slots, hand-hide, and 
patience. I’ll take these home with 
me and square them up on that little 
emery wheel you have in your base- 
ment; of course here’s where that em- 
ery ought to be.” 

By this time Paul had really 
warmed to his work and was going 
through the drawer in which were 
kept drills, files, hacksaws, etc. 

“You call these things drill-bits?” 
he asked contemptuously as he exam- 
ined the cutting edges of the bits with 
a practiced eye under the bench light. 
“There’s not a bit here but needs 
grinding. And I know you know how 
to grind a bit because I showed you 
myself.” 

“We've been pretty busy, and we 
don’t use the drills so often,’ Mac 
began to explain lamely. 

“A good mechanic is never too busy 
to keep his tools in tip-top shape,” 
Paul brushed the explanation aside. 
“Good tools mean faster, better work; 
and that kind of work means more 
customer satisfaction and more busi- 
ness.” 

Barney, who was hugely enjoying 
seeing Mac on the pan—a position the 
youth usually occupied—blandly in- 
quired: 

“Are the rest of the tools Pud and I 
use OK?” 

“Now I ask you, son: would you say 
this nearly smooth metal bar with a 
few faint markings on it was a hand 
tool?” Paul asked as he dangled a 
worn-out file in front of Barney’s nose. 
“Most women carry a little piece of 

(Continued on page 96) 
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for miniature 
transistor radios 


Mallory Mercury Batteries are 
your best bet for the big new 
market offered by new “‘pocket- 

size’’ transistor portable radios— 


First in performance. Mallory 

pioneered the mercury battery— 
the powerful, long-life power 
source that helped make these 
new radios possible. 


First in value. Mallory Mercury 
Batteries cost less per hour of 
operation. They’re: fast-moving, 
good profit-makers for you... 
good value foryourcustomers, too! 


y — SPECIAL INTRODUCTORY 
BATTERY MERCHANDISER 


Because of the remarkable shelf life of 
Mallory Mercury Batteries, now for the 
first time you can stock batteries without 
fear of inventory loss. This introductory 
assortment covers all popular transistor 
portables. No extra charge for the 
display unit! Order yours today! 


P.R.MALLORY &CO. Inc. 


P. R. MALLORY & CO. Inc., 


Subminiature 
opTics 
PHOTO EQPT. 
for 
Hams, Hobbyists. 
jirmen 
ere Firms 


BONUS & GIFT ITEMS! 


Write for Your Copy Today! 


FREE! ANY $1 ITEM with 
EVERY $10 ORDER! 


FREE GIFT 


WITH EVERY ORDER! 


EARN BONUS CREDITS TOWARD FREE KITS! 


ANY PURCHASE ENROLLS YOU IN — s 
"“CREDIT-BONUS PLAN 


60 XFMRS & COILS. 

IF, RF, ant., slug-tuned 
coils, chokes, 25 types. Wt. 
3 Ibs. Reg. $15. 


DIODE RADIO KIT. 


cabinet, germanium diode, 

loopstick tuner, instructions. 

og ae —— Wt. a 
e 


15-pc. ‘Twist DRILL 
- 1/16th thru %4” 
by 64ths, in graduated plas- 
tic holders. Reg. $4. 
2S VARIABLES. 15 
sizes; singles, duals, 


Wt.'1 Ib. Reg. 


PHOTO-ELECTRIC CELL. 
Famous Western Elec- 
tric photocell makes excel- 
ry; w/ ——— 


10 =«6(‘‘POLY”’ BOXES. 

Asstd. sizes clear plas- 
tic boxes; hinged w/snap 
oe Sungai! St uses, Reg. 
2.5 


oO 125 RESISTORS, in- 
sulated & uninsulated. 
30 values; 52 ohms to 1 
mez. 12 to 2 w; 5%, too 
Wt. 1 Ib. Reg. $19. 


40 SUBMINIATURE RE- 

SISTORS. Exclusive! 20 
egg values, 100, ohms 
to meg. n ex long. 
14 “ 1/5 n poly box. 
Reg. $8. 


ER- ‘spc. NUTDRIVER orb 
astic handle; 3 
7/32 ‘Ve 5/16, 11/32, se 8 
7/16” steel socket wrenches 
in oo nang case. Wt. 1 Ib. 

$3 va 
CT 3 ties baa TE 
2,000 sst 
screws, ARE cond i 
etc. Hundreds of items! 
Reg. $8. 
= jal PRE-AMP KIT; for 
netic cartridges. 
Complete "wistienia, parts, 
dia: Less 6SC7 (88¢ 
extra). nwt. 1 Ib. Reg. $4.50. 


“ag TUBE Sg ee 4, 
6, 7, 8, 


Miniature, oriaas, wafers, 
“‘zip-ins,’’ moldeds. Tube 
— too. Wt. 2 Ibs. Reg. 


70 STANDARD KNOBS. 
Radio. TV. appliance, 
la ty pes. sstd. 
bakelive® % plastic. Wt. 2 
Ibs. Reg. $9. 
a RERECISION RESiIs- 
W & carbofilm. 
30 cet %e ohms to 1 
meg. Ya, 1 & 2 w. 1% tol. 
— $5. Wt. 1 Ib. Reg. 


FAMOUS DOLLAR BUYS 
ONLY ONE DOLLAR EACH! 


20 AC/DC LINE CORDS. 

For clocks, motors, etc. 
mame pluses. 2 cond. Wt. 
1 Ib 


70 MICA Smeg pe 
Famous makes. 30 va 
ues: .00001 to .01 mf. ~ 
1000V. Silver, 5% n- 
cluded. Wt. 1 Ib. Reg. $5. 


175-FT. HOOKUP WIRE, 

25-ft. rolls; asstd. col- 
ors, stranding, insulation. 
+18 to 24, Wt. 2 Ibs. Reg. 
$3.75. 


75 CERAMIC CONDENS- 
= Scoop! 35 asstd. 
values, tubulars & discs, 5 


m . 
Wt. 12 Ib. Reg. $11. 


40 POPULAR BULBS, 

1.1 to 6V. Screw & bay- 
onet types; miniature. Wt. 
12 Ib. Reg. $3. 


65 RESISTORS, insu- 

lated IRC, Allen-Brad- 
ley, ete. 5 — - See megs. 
1 & 5% 
wt. 1% Ib. ~ thy Ho. 50. 


af ELECTROLYTICS, FP 
twist, tubular, rec 
canee, sizes; multiples, toot 


8 ak 500 mf _to 450V. t. 
3 Ibs. Reg. $15 
4 SILICON DIODES. 


Sylvania 1N21, 1N22, 
1N23, 1N105. Reg. $8.50. 


15 ROTARY SWITCHES. 

e asst. ceramic & 

oakelite units; including 

— one Oe gangs. Wt. 3 Ibs 
Reg. $1 


3 GERMANIUM ODI- 
° 

types: 1N34, 1 

Reg. $4. 


60 TUBULAR’ CON- 

DENSERS. Popular 
makes, 30 types. 0603 to 
0.5 mf to 1500 V. Wt. 2 
Ibs. Reg. $12. 

15 VOLUME CONTROLS. 

10 types, values to 0.5 
megs. Wt. 1 Ib. Reg. $9. 

70 TERMINAL STRIPS 


& boards. 15 types: 1 
to 20 screw & solder pts. 


Wt. 1 Ib. Reg. $5. 
40 MOLDED egw pe 
rown blac 


ceramic cased; 0003 = t . r 
f up to 10 )00V. wt 
Reg. $8. 


ia 2-TUBE AMPLIFIER 

T, complete except 
for 50L6 & 35Z5 tubes. Exc. 
tone, volume. Schematic 
incl. Wt. 1 Ib. Reg. $2.98. 


met 30 da ys. 


HOW Check items wanted. 


Return entire ad with 
check or MO. Include, sufficient postage, excess 
aS. orders, — down. Rate ae 

rint name, address and amoun 
ORDER f money enciosed in margin RN-11 


FREE! Our Biggest Flyer Ever! 


HUNDREDS OF BARGAINS, 


LOOK! 
It’s HERE! 
AND ONLY 


13.98 


A REAL POCKET-PERSONAL 
“SUPERHET" RADIO! 


COMPLETELY WIRED... NOTA KIT! 


Here it is! A genuinely personal, completely 
portable superhet, pocket radio . .. miniature 
in size—5 1/2” x 3Y2”x 1444"——yet providing true 
“big set’’ Ags Feo Tt Bg Not a kit . . . comes com- 
pletely wired! No external connections to antenna 
or ground. High impedance ‘‘hearing aid’’ crystal 
phone fits inconspicuously in ear, allows you to 
listen unobtrusively to any program , . . any time 
+ - anywhere. Has the volume, tone, selectivity 
and fidelity that only a vacuum tube superhet circuit 
can provide. Yet it weighs only 6 oz., fits easily in 
your pocket! Ideal for riding, walking, bicycling 
+ perfect gift for the hospitalized and the hard- 
of- Fears po 
Completely self-contained, with built-in directional 
ferrite hi-Q antenna; 3 miniature tubes; sharply 
tuned miniature I.F.’s; miniature 2-gang variable 
tuning condenser. Painstakingly constructed by 
skilled craftsmen. Attractive and sturdy styrene 
case; ivory with ebony and gold “thumb control tun- 
ing knob,’’ separate volume control with ‘‘ON’’- 
“‘OFF’’ switch. You'll be amazed at the performance 
of this ‘‘pocket personal.’ And, in addition to our 
assurance of satisfaction, carries RMA guarantee. 
In ees orig. cartons. Ship. wt. 1 Ib. (less bat- 
terie 


Oo BATTERIES FOR ABOVE.............. $1.85 


EXCLUSIVE! 
3 “fev omceiagintt 
RADIO KIT 


O Sun-powered, Cell-powered or Dual-powered 
pocket radio kit. Sensitive, selective, with 
ample volume. Sun battery for daylight operation 
(runs from 100-watt lamp, too); “‘energy capsule”’ 
mercury cell for night operation, outlasts regular 
batteries 5 times. All parts mounted ... MIN- 
UTES TO C OMPLETE! Pre- drilled styrene cabinet; 


hi-gain transistor, loopstick, 

miniature var. cond., phone $7 88 
% 

C1 HIGH IMPEDANCE HEADSET....... - -$1.99 


jacks, switch, knob, wire, 
12” HI-Fl SPEAKER 


hardware, step-by-step in- 
1 Ib. 
10 WATTS. 50-10,000 C 


structions. Ship. wt. 
CLES. TOP MAKE, io 
larly $8.00. a 99 


ELECTRIC CLOCK- TIMER Reg. $10 
C] Just a few! Tells e, shuts 
**Off’’ puts *‘On’”’ seohiatieee, lights, 
etc. within 12 hours. Less escutcheon Z. 
i. Instructions incl. Ship. wt. 
Ibs. 


“KIT KING’’ KITS ARE SOLD ONLY BY 


LEKTRON 


28 GARDNER ST. CHELSEA 50, MASS. 


Visit our salesroom, 131 Everett Ave., Chelsea 


GET INTO 


Valparaiso Tech trains for top flight positions. 
Tech. rep., field engineers, sales and specialists 
in communications, missiles, computers, radar, 
automation, color television. Basic and advanced 
theory and laboratory. Major companies visit 
school for our graduates. 
High school grad. or equivalent. Dormitories— 
campus, Start Jan., April, 
approved. Write for catalog. 


VALPARAISO TECHNICAL INSTITUTE 
Valparaiso, Indiana 


Dept. RD 


78 


ELECTRONICS 


21 months’ course. 


July, Sept. G. I, 


tll TO BE THE HAPPIEST CREATIVE 
ENGINEER IN CALIFORNIA 
F. ME.. Mfg ales) can 
tive 


Tapes—Accessories 
Nationally Advertised Brands 
UNUSUAL VALUES 
Send for Free Catalog 
DRESSNER 


69-02 RA-174 St. 
Flushing 65, N. Y- 


in boxe 
’ 
cans, or 


Color TV Circuits 


(Continued from page 42) 


verter is connected to a _ threshold 
control which varies the bias and, 
therefore, the conductivity of this tube. 
The bias is adjusted so that noise at 
a higher level than the sync tips is 
cancelled. 

The RCA “Special” and “Super” 
models permit the color burst to pass 
the chroma amplifier and demodu- 
lator sections. This would ordinarily 
cause a yellow-orange stripe to appear 
at the left side of the picture and al- 
though, with proper centering and 
width adjustment, this would not be 
visible, its presence could be mistaken 
for parts of the actual picture. For 
this reason the triode section of the 
6AW8 first video amplifier is used as 
a special blanking amplifier. Its pur- 
pose is simply to drive the screen of 
the second video amplifier negative 
and thereby cause the cathodes of the 
kinescope to cut all three electron 
beams off during the horizontal re- 
trace time. The blanking tube is gated 
by a pulse from the horizontal flyback 
section; the blanking amplifier also 
supplies horizontal pulses to the burst 
keyer. 

Installation 


The extent of the installation ad- 
justments required may vary from 
simply unpacking the set and connect- 
ing it to the antenna and power line, 
to a full kinescope set-up procedure. 
Detailed instructions for complete 
color purity, convergence, and color 
background adjustments are included 
in the service manual for the receiver. 
Some useful installation pointers will 
be mentioned here. 

The receivers are shipped with the 
color picture tube fastened to the 
front frame of the set and not to the 
chassis. The safety glass and mask 
can be removed quite easily but re- 
quire that the rear cover of the set 
also be removed. Two spring hooks 
behind the small panel covering the 
controls on the front of the set must 
be pulled forward and down to release 


Fig. 3. Simplified schematic diagram of 
the video noise inverter circuit of the 
“Deluxe” chassis. Notice how the noise 
pulse from the first video amplifier is 
bucked by an inverted pulse at the in- 
put to the first sync amplifier tube. 
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the facemask. After this frame is 
pulled forward, release, from the rear 
of the set, the four clips holding the 
safety glass. Be sure to prevent the 
glass from falling. 

Most of the adjustments are avail- 
able from the front panel, only the 
vertical and horizontal centering, fo- 
cus, and width controls are located at 
the rear of the chassis. The customer- 
operated controls are under’ the 
hinged panel, but by removing the 
whole cover, the remaining front con- 
trols become accessible. 

After unpacking the receiver, check 
its appearance for obvious breakage. 
Remove the rear cover and check in- 
ternally for proper tube seating, loose 
components, or any sign of breakage. 
After replacing the rear cover, con- 
nect the receiver to the antenna and 
the 117-volt a.c. power line. Turn on 
the set and tune to a color program. 
If it appears impossible to get hori- 
zontal locking and the image appears 
quite dark, adjust the a.g.c. control. 

Next, adjust for a proper black-and- 
white picture by turning the color 
control fully counterclockwise until 
the “on-off”? switch clicks. Vary the 
conventional black-and-white controls 
until the picture looks correct, then, 
advance the color control clockwise 
until the desired color intensity is 
achieved. 

The hue control determines the cor- 
rect color phase and its misadjustment 
will produce weird flesh colors. 

It has been assumed that there was 
no difficulty in obtaining a good black- 
and-white picture without color im- 
purity and without the primary colors 
appearing at the edges of picture ele- 
ments. If either purity or converg- 
ence adjustments are required, the 
full set-up procedure should be fol- 
lowed. —30- 


BLASTING IN FORD SET 
BY JAMES A. McROBERTS 

HEN the Ford Model 2-MF auto re- 

ceiver came into the shop the com- 
plaint was that strong signals blasted 
through while the weak signals were re- 
ceived quite satisfactorily. 

A check showed that the a.v.c. line 
was about a half volt positive at pin 6 
of the a.v.c. detector plate of the 6AT6 
CV, on the service data). 

Although not discernible as a leakage 
on the ohmmeter, the capacitor Cy (5 
uufd.) used for coupling the r.f. to the 
a.v.c. plate was leaking. A new capacitor 
for C,, proved to be the solution to this 
service problem. 50} 


Portion of circuit involved in “blasting.” 


lf 
6BA6 cul Sypta. 
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PHAOSTRON 


PROBE-LITE 


ILLUMINATED TEST PROBE 
SELF-CONTAINED 
SEE WHAT YOU ARE TESTING! 


It is just like having an ex- 
tra hand. Simply insert 
the probe from your tester 
into the jack of the Probe- 
lite and the Probe-lite 
becomes alive to instantly 
give you a brilliant, pre- 
focus spotlight on the area 
that you are testing plus a 
long, extra slender, probe 
tip for making electrical 
contact in difficult places 
which previously were in- 
accessible. It could pay for 
itself the first time you use 
it. 

Your distributor has 
them in stock, better call 
him today! 


PHAQS TROL 


PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pasadena, Calif. 


HEATHKIT ETCHED CIRCUIT, PUSH-PULL 


5” Oscilloscope Kit 
COLOR TV 


The previous Heathkit oscilloscope(Model O-10) which 

was already a most remarkable instrument, has been im- 

proved even further with the release of the Heathkit 

Model O-11. It incorporates all the outstanding features 

-of the preceding-model, plus improved vertical linearity, 

better sync stability, especially at low frequencies, and 

much-improved over-all stability of operation, including 

less vertical bounce with changes in level. These improve- 

ments in the Model O-11 circuit make it even more ideally 

suited for color TV servicing, and for critical observations 

in the electronic laboratory. Vertical response extends 

from 2 CPS to 5 MC without extra switching. Response 

only down 1% DB at 3.58 MC. The 11-tube circuit 

’ features a SUP1 cathode-ray tube. Sync circuit functions 

MODEL O-11 effectively from 20 CPS to better than 500 kc in five steps. 

Modern étched fircuit boards employed in the oscillo- 

scope circuit cut assembly time almost in half, permit a 

level of circuit stability never before achieved in an 

oscilloscope of this type, and insure against errors in 

assembly. Both vertical and horizontal output amplifiers 

are push-pull. Built-in peak-to-peak calibrating source — 

step-attenuated input — plastic molded capacitors and top- 

quality parts throughout — pre-formed and cabled wiring 

harness — and numerous other “extra” features. A pro- 

fessional instrument for the serviceshop or laboratory. 

Compare its specifications with those of scopes selling in 
much higher price brackets. You can’t beat it! 


Shpg. Wt 
21 Lbs. 


TAR RRR RRA RRR RRRRRERES 


FEWER DOLLARS BRING MORE REAL 
QUALITY. 

@ Factory-to-you sales eliminate extra profit margin, 
@ “Build-it-yourself’' eliminates labor charge. 

@ Heath purchasing power cuts component costs, 


PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 


@ You deal directly with the manufacturer. 
@ Weare interested in you before and after sale, 


~ Heath 


ARE YOUR BEST BUY... 


PROVEN DESIGNS MEAN RELIABLE 

PERFORMANCE. 

@ Research and development efforts concentrated on kits 
only. 

@ All kits guaranteed to meet advertised specifications, 

EVERY KIT BACKED BY WORLD-WIDE 

REPUTATION. 

@ The world's largest manufacturer of electronic equip- 
ment in kit form. 

@ Producer of more than a million electronic kits for the 
home workshop and industry. 

EASY TIME-PAYMENT PLAN TO FIT YOUR 

BUDGET. 
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Low. HEATHKIT ETCHED CIRCUIT 


5” Oscilloscope Kit 


in servicing, | 3. Brand new model with improved performance 
ng—there are 


GREATEST SELECTION 
Whether yo + 


ur ; 
ham-radio, ae 


specifications. 


Full 5" scope for service work at a remarkably 
low price. 


* 
% Attractively styled front panel in charcoal gray with 
- sharp white lettering. 
ideq 
Gh-quality elec. sk Easy to build from step-by-step instructions and large 


pictorials. Not necessary to read schematic. 


This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep- 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only 14% DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push-pull, 
and modern etched circuits are employed in critical parts of the design. A SBP1 
cathode-ray tube is used. The scope features external or internal sweep and sync, 
one volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable 
spot-shape control, and many other “extras” not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model OM-2 is designed MODEL OM-2 


for general application wherever a reliable instrument with good response charac- $ 50 
4 ? e Shpg. Wt. 
21 Lbs. 


teristics may be required. Complete step-by-step instructions and large pictorial 
@200000000000000000000000000000000000000000000008008080800800680 


diagrams assure easy assembly. 


HEATHKIT LOW CAPACITY PROBE KIT 

Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low-capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low-capacity probe may be used 


HEATHKIT ELECTRONIC SWITCH KIT 


This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all-electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of + 1 DB from 
0 to 100 kc. Sync output provided to control and 


with your oscilloscope to eliminate stabilize scope sweep. Will function at signal levels as 

these effects. It features a variable cap- P No. 342 low as 0.1 mt This modern device finds many ap- picts vay 

acitor, to provide correct instrument $3 50 plications in the laboratory and service shop. It $2195 

impedance match. Also, the ratio of a employs an entirely new circuit, and yet is priced 8 
lower than its predecessor. Shpg. Wt. 8 Lbs. 


Shpg. Wt. 1 Lb, 


‘attenuation can be varied. 


HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 


HEATHKIT VOLTAGE CALIBRATOR KIT 


This entirely new voltage calibrator produces near-perfect square 


wave Signals of known amplitude. Precision 1% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts 
peak-to-peak., Allows measurement of unknown 


Signal amplitudes by comparing to known peak-to- MODEL VC-3 


work, as a signal tracer, and for deter- = NO, 337-C peak output of VC-3 on an oscilloscope. Will also 
mining relative gain. Applied voltage $250 double as a square wave generator at 1000 cycles for $1950 
limits are 30 volts (RMS) and 500 3 ° determining gain, frequency response, or _phase- 12 2 


volts DC. It uses an etched circuit Shpg. wt. 1 Lb. 
board to simplify assembly. 
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shift characteristics of audio amplifiers. Equally 
ve in the laboratory or in radio and TV service tha Circe: 
shops. 


HEATHKIT ETCHED CIRCUIT 
VACUUM TUBE 


= Easy to build — a pleasure to use. 
x 1% precision resistors employed for high accuracy. 


* Etched circuit board cuts assembly time in half. 


HEATHKIT Etched Circuit 


_RF PROBE KIT 
This RF probe extends the frequency 
response of any 1i-megohm VIVM 
thon ok a emacs RF up to 250 
+ 10%. Employs 
= — nits are increased stability 
and ease of assem- 
biy.. Ideal for ex: No. 309-C 
tending service 
laboratory appli- $350 
-cations of your bad 
Heathkit - Shpg. Wt. 1 Lb. 


Very valuable in $350 
Shpg. Wi. 1 Lb. 


_ HEATHKIT 30,000 VOLT DC 
HIGH VOLTAGE PROBE KIT 
This ‘ovides itipli factor of 100 the DC as 
a n VEN. Precision _ let telaee maces inside 
“the two-color — probe body. Plenty of insulation No. 336 
for completely safe oper: highest TV poten- 
tials. Pept seit on TV service work. $450 
e 


Shpg. Wt. 2 Lbs. 


HEATH COMPANY 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15, MICH. 


Voltmeter Kit 


The fact that.this instrument is the world’s largest-selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V-7A is equally popular in the 
laboratory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large 412” panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero-adjust, and ohms- 
adjust controls. Precision 1% resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi-function VIT'VM will measure AC voltage 
(rms), AC voltage (peak-to-peak), DC voltage, and re- 
sistance, There are 7 AC (rms) and DC voltage ranges of 
0-1.5, 5, 15, 50, 150, 500, and 1500. In addition, there are 
7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of X1, X10, X100, X1000, X10K, X100K, and X1 meg- 
ohm. Center-scale resistance readings are 10, 100, 1000, 
10K, 100K ohms, 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V-7A is the 
kind of instrument you will be proud to own and use. 


HEATHKIT 20,000 OHMS/VOLT VOM KIT 
Sensitivity of this instrument is 20,000 ohms-per-volt DC and 5,000 ohms-per-volt AC. Measuring 
ranges are 0-1.5, 5, 50, 150, 500, 1500, and 5000 volts for both AC and DC. Also measures current 
in the ranges of 0-150 microamperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide 
‘multipliers of X1, X100, and X10,000, resulting in center scale readings of 15, 15,000, and 150,000 
ohms. DB ranges cover from —10 db to +65 db. Housed in attractive black bakelite case with 
plastic carrying handle, this fine instrument provides a total of 25 meter ranges MODEL MM-1 
on its two-color scale. It employs a sensitive 50 microampere, 414” meter and 
features all 1% precision multiplier resistors. Requires no external power, and is, 
therefore, valuable in portable applications where no AC power is available. 


$2959 


Shpg. Wt. 6 Lbs. 


HEATHKIT HANDITESTER KIT 


The Model M-1 measures AC or DC voltage at 0-10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0-10 ma, and 
0-100 ma. Ohmmeter ranges are 0-3000 (30 ohm center scale) 
and 0-300,000 ohms (3,000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms-per-volt. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an “‘extra”’ instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. MODEL M-1 
Easily slips into your tool box, glove com- 

partment, coat pocket, or desk drawer. Top $1450 
quality, precision components employed ° 
throughout. Shpg. Wt. 3 Lbs. 
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HEATHKIT NEW AUDIO VACUUM TUBE 


CONTROLLED Quauiry , Voltmeter Kit 


Incomi : 
seid nov age sepa. and inspection f 
Of of our own ° oF ma- 
Production |in 
“4 *% Brand new circuit for extended frequency response 


and added stability. 
* Ten accurate ranges from 0-.01 to 0-300 volts. 


“build-it-yourself” 


* Modern, functional panel styling. “On-off’ switch 
at both extreme ends of range switch. 


This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode-follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post. 


The extremely wide voltage range covered by the AV-3 makes it especially valuable not 
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
—52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC. measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 


MODEL AV-3 
29° 


HEATHKIT AUDIO ANALYZER KIT 


This multi-function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input. and output terminals and built-in 
high and low frequency oscillators. The VTVM ranges are 
-01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 volts (R MS). Wattmeter 
ranges are-.15 MW, 1.5 MW, 15 MW, 150 
MW, 1.5 W, 15 W, 150 W. IM scales are 1%, 
3%, 10%, 30%, and 100%. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or 
Serious audiophile. 


Shpg. Wt, 
5 Lbs. 


HEATHKIT AUDIO WATTMETER KIT 


This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0-5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch- 
selected DB ranges covering from —10 DB to +30 DB. Large 
414" 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- MODEL AW-1 
cy response is + 1 DB from 10 CPS to 250 ke. 
$2950 
Shpg. Wt. 6 Lbs. 


MODEL AA-1 


$4995 


Shpg. Wt. 13 Lbs. 


Functions from AC power line. Use in the 
audio laboratory or in home workshop. 


HEATHKIT HARMONIC DISTORTION METER KIT 


The HD-1 is equally valuable for the audio engineer or the 
Serious audiophile. Used with a low-distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built-in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0-1, 3, 10, and 30 volts. 1% precision re- 
Sistors employed for maximum accuracy. 
Features voltage regulation and other ‘“‘ex- 
tras’’. Meter calibrated in volts (RMS), per- 
cent distortion, and DB. 


MODEL HD-1 


$49°° 


Shpg. Wé. 13 Lbs. 
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HEATHKIT AUDIO OSCILLATOR KIT 


Producing both sine waves and square waves, the Model AO-1 
covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro- 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only MODEL AO-1 
two micro-seconds for checking square wave 
response of audio amplifiers, etc. Designed $2450 
especially for the serviceman and _ high- e 
fidelity enthusiast. A real dollar value in test Shpg. Wt. 10 Lbs. 
equipment. 


a3 


Audio 
Generator Kit 


This particular audio generator is “made to order” for high 
fidelity applications. It provides quick and accurate selec- 
tion of low-distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In add‘iion, it incorporates 
a step-type output attenuator and a .untinuously variable 
attenuator. Output is indicated on a large 442” panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0-.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A “load” switch provides for the use 
of a built-in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within + 5%. Distortion is less than .1 
of 1% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications, Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 


HEATHKIT AUDIO GENERATOR KIT 


The Model AG-8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to 1 mc in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of 1% from 100cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 

within +1 db from 20 cps to 400 ke. A five- MODEL AG-8 
step attenuator provides control of the out- $2950 
put. Precision resistors are employed in the e 


frequency determining network. Shpg. Wt. 11 Lbs. 


HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 


This power supply is regulated for stability, and the amount of 
DC output available from the power: supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B-plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B-plus output 
and the filament output are isolated from 

ground. Ideal power supply for use in experi- MODEL PS-3 
mental work in the laboratory, the home work- $3550 
shop, or the ham shack. Large 414" panel ° 
meter indicates output voltage or current. | Shpg. Wt. 17 Lbs. 
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HEATHKIT 
Signal 
Generator Kit 


3K No calibration required with pre-aligned coils. 
* Modulated or unmodulated RF output. 


* 110 mc to 220 mc frequency coverage, 


Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step-type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power 


MODEL 


supply uses a selenium rectifier. SG-8 
One of the most outstanding features about the Model SG-8 is the fact that it 

can be built in just a few hours, even by one not thoroughly experienced in elec- § 50 Shea. We 

tronics work. Complete step-by-step instructions combined with large pictorial 5 e a ihe : 


diagrams assure successful assembly. Pre-aligned coils make calibration from an 
external source unnecessary. 


HEATHKIT TV ALIGNMENT GENERATOR KIT 
This improved sweep generator model provides essential stability 


HEATHKIT LABORATORY GENERATOR KIT 


This laboratory RF signal generator covers from 100 kc to 30 mc 


on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50%. Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. 
Incorporates voltage regulated B+ supply, MODEL LG-1 
double shielding of oscillator circuits, copper $4895 
plated chassis, and other “‘extras.”” - 
Shpg. Wt. 16 Lbs. 


and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0-42 mc, depend- 
ing on base frequency. All-electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built-in crystal 
marker generator providing output at 4.5 mc 

and multiples thereof, and variable marker MODEL TS-4A 
covering 19 to 60 mc on fundamentals and from 

57 to 180 mc on harmonics. Effective two- $4g5° 
way blanking. Shpg. Wt. 16 Lbs. 


HEATHKIT LINEARITY PATTERN GENERATOR KIT 


This instrument supplies information for white dots, cross-hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 
the LP-2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect oOpeL LP-2 
ratio, and focus. Power supply is regulated for 

added stability. Essential in the up-to-date TV $9950 
Service shop. Shpg. Wt. 7 tbs. 
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HEATHKIT CATHODE RAY TUBE CHECKER KIT 


This instrument checks cathode emission, beam current, shorted 
elements, and leakage between elements in electro-magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self-contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring-loaded switches 
for maximum operator protection. Large 414” meter indicates 
CRT condition on “‘good-bad” scale. Luggage- 

type portable case ideal for home service calls. MODEL CC-1 
Special “‘shadowgraph” test permits projection $22 50 
of light spot on screen. Also gives relative check e 

of picture tube screen coating. Shpg. Wt. 10 Lbs. 


HEATHKIT | 


< * Separate iube element swit 
eocccccccccccsccce 

HEATHKIT PORTABLE 
TUBE — KIT 


seal agg sates. The co = 


pm 


line priate orin quality delay : 


_A Subsidiary of Daystrom, Inc. : 
menor’ ‘HARBOR 15, MICH. 
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Tube Checker Kit 


This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7-pin large, rectangular, and miniature types, 
octal and loctal types, the Hytron 9-pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large 41 
meter with multi-color “good-bad” scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC-2 is very simple to build, even for a 
beginner. It employs a color-coded cable harness for 
neat, professional under-chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part-time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work. 


HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 


Designed especially for use with the Model 
TC-2 tube checker. Use it totest TV picture MODEL 355 
tubes for emission, shorts, etc. Consists of $450 


12-pin TV tube socket, 4 ft. cable, octal ° 
connector, and necessary technical data. Shpg. Wt. 
Not a kit. 1 Lb. 
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HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT 


Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high-gain channel with de- 
modulator probe, and a low-gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built-in 
speaker and electron beam eye tube for in- 

dication. Also features built-in wattmeter | MODEL T-3 
and a noise locater circuit. Provision for $2350 
patching speaker and/or output transformer ® 


into external set. Shpg. Wt. 9 Lbs. 


HEATHKIT CONDENSER CHECKER KIT 


The Model C-3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 

ing capacitors, from 25 volts DC to 450 MODEL C-3 
volts DC. Checks paper, mica, ceramic, 

and electrolytic capacitors. Indicates power $1950 


factor of electrolytic condensers. Shpg. Wt. 7 Lbs. 
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HEATHKIT 
Impedance 
Bridge Kit 


sk %% precision resistors and silver-mica 
capacitors. 


PIONEER DESIGN , . 


design feateres, * Battery-type tubes, no warm-up required, 
* Built-in phase shift generator and 
amplifier. 


The Model IB-2 is a completely self-contained unit. It has a built-in power 
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100-0-100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10-megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 
and storage factor (Q) from 0.1 to 1000. 1% of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, +3T; 
capacitance +3%; inductance, +10%; dissipation factor, +20%; storage 
factor, +20%. Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL 
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides IB-2 

maximum convenience in operation. Use the Model IB-2 for determining 
values of unmarked components, checking production or design samples, etc. 


A real professional instrument. 


HEATHKIT “Q’ METER KIT 

The Q Meter permits measurement of inductance from 1 micro- 
henry to 10 millihenries, “‘W’’ on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, +3 mmf. Built-in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 414” panel- 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 

unknown condensers, both variable and fixed. MODEL QM-1 
Compile data for coil winding purposes, or $4450 
measure RF resistance. Distributed capacity, ° 
and Q of coils. Shpg. Wt. 14 Lbs. 


$ 50 Shpg. Wt. 
e 12 Lbs. 


HEATHKIT ISOLATION TRANSFORMER KIT 


This device isolates equipment under test from the power line. 
It is rated at 100 volt-amperes continously, or 200 volt-amperes 
intermittently. AC-DC sets may be plugged directly into the IT-1 
without the chassis becoming “‘hot.’’ Additionally, since the IT-1 
is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 volts to 130 volts. MODEL IT-1 
Panel meter monitors output voltage. A very $1650 
handy device at an extremely low price. bd 
Shpg. Wt. 9 Lbs. 


HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT 
This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6-volt and 12-volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0-8 volts DC or 0-16 voils 
DC. Will supply up to 15 amperes on the 6-volt range, or up to 7 
amperes on the 12-volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 

Separate panel meters indicate output voltage MODEL BE-4 
or output current. Makes it possible to test $3]5° 
automobile radios inside at the workbench. e 
Will also double as a battery charger. Shpg. Wt. 17 Lbs. 
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HEATHKIT 6-VOLT VIBRATOR TESTER KiT 


This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
“*good-bad” scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self-rectifier types of 6-volt 
vibrators. The model VT-I1 is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal 
companion unit for the Heathkit Model BE-4 
battery eliminator. The construction book for MODEL VT-1 
the VT-1 contains vibrator test chart for popu- $1450 
lar 6-volt vibrator types. A real time saver! ° 
Shpg. Wt. 6 Lbs. 
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Shipped motor freight unless < 
otherwise specified. y 
$50.00 deposit required 4 
ion ¢.0.d. orders. 


Transmitter Kit 


The Heathkit DX-100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX-100 features a built-in VFO and a built-in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling, Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW, with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push-pull for the modulator, and the final consists of ‘a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I, final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 
#16 gauge copper-plated steel. Other high-quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver-plated or solid-silver 
switch terminals, etc. All coils are pre-wound, and the 
main wiring cable is pre-harnessed. The kit can be built 
by a beginner from the comprehensive step-by-step in- 
structions supplied. It is a proven, trouble-free rig, that 
will insure many hours of “on-the-air” enjoyment in your 
ham shack. 


EERE EEERESEPOP OOO 


HEATHKIT VFO KIT 


You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 15, 
11, and 10 meters with three basic oscillator frequencies, that 
Sells for less than $20. Provides better than 10 volt average RF 
Output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 

250 VDC at 15 to 20 ma. and 6.3 VAC at MODEL VF-1 
0.45A. Incorporates a regulator tube for 

stability. Iluminated frequency dial reads fre- $1950 
quency directly on the band being employed. 7 
Temperature-compensated capacitors offset 5hP9- Wt. 7 Lbs. 
coil heating. 


HEATHKIT CW TRANSMITTER KIT 


This is the original low-priced Heathkit CW transmitter. Its 
reliable performance has been proven time and time again on 
the CW bands. Designed for crystal control, the Model AT-1 
covers 80, 40, 20, 15, 11, and 10 meters. May be excited from 
external VFO. Plate power input up to 30 watts. Power supply 
built in. Panel meter indicates grid current or plate current for 
final. Incorporates pre-wound coils, copper-plated chassis, 
built-in line filter, profuse shielding, and top- 

quality parts throughout. Crystal socket and MODEL AT-1 
key jack on front panel. Built-in key-click fil 

ter, and single-knob bandswitching. 52-ohm $9950 
coaxial output. Uses 6AG7 oscillator-multi- e 
plier, 6L6 power amplifier-doubler, and shpg. wr. 15 Lbs. 
5U4G rectifier. 
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HEATHKIT PHONE AND CW 
. Transmitter Kit 


Price—although it is % 6146 final amplifier for full 65-watt plate power 
here js something to input. 


* Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling, 


There would be n 


NG ECONOmy . 

© Particular ach ay 
© at a low 

- However, + 


components, 

GS oppo 

rl Posed called “bargain 
erence, 


$ real economy, 


©”. Wedithin a0 Switch selection of three crystals — provision for 


external VFO excitation. 


The DX-35 features a 6146 final amplifier to provide 65 watts plate power input ss 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- oe 
tion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked “off—CW-—stand-by—phone”, “final tuning”, “antenna 
coupling”, “drive level control”, and “band change switch”. Panel meter indicates 
final grid current or final plate current. A perfect low-power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 


MODEL DX-35 
$ Q5 Shpg. we. 
® 24 Lbs. 


SPCHOHSSSHSHSHSHSHSHSHSHSSHSHSHSHHSHSHSHSHSHHSHSHSHSHSHHHHSHSHHHHHHHHHHHHHHHHEHEO®O 
HEATHKIT “Q” MULTIPLIER KIT 


WS 


HEATHKIT ANTENNA IMPEDANCE METER KIT 


This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0-600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD-1B grid dip meter, the Medel 
AM-1 will determine antenna resistance and 

resonance, match transmission lines for mini- MODEL AM-1 
mum standing wave ratio, determine receiver 

input impedance, etc. Will also double as a $1450 
phone monitor. A very valuable device for 


many uses in the ham shack. Shpg. Wi. 2 tbe. 


HEATHKIT ANTENNA COUPLER KIT 


This device is designed to match the Model AT-1 transmitter to 
a long-wire antenna. In addition to impedance matching, this 
unit incorporates an L-type filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 

able capacitor. Neon RF indicator on front MODEL AC-1 
panel. Copper-plated chassis—high quality 

components throughout—simple to build. $145° 
Eliminates waste of valuable communications ° 
power due to improper matching. A “‘natu- Shpg. We. 4 Lbs. 
ral” for all AT-1 transmitter owners. ; 
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The QF-1 functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC-DC type. Operates 
from: the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two Signals, or will reject one sig- 

nal and eliminate heterodyne. A big help on 2 
crowded bands. Provides an effective Q of corona 
approximately 4,000 for sharp ‘“‘peak’’ or $995 
“null”. Tunes to any signal within the IF s 
bandpass of the receiver, without changing hog. we. 3 Lbs. 
main receiver tuning dial. 


HEATHKIT GRID DIP METER KIT 


The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
me with pre-wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 

etc. Coils are included with kit, as is a coil MODEL GD-1B 
rack. Front panel controls include sensitivity 

control for meter, and phone jack for listen- $1995 
ing to zero-beat. Will also double as an ab- = 


sorbtion-type wavemeter. Shpg. Wt. 4 Lbs. 
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HEATHKIT BROADCAST BAND 


"MODEL BR-2 $197 


(Less Cabinet) 


STmeRte INCLUDING NEW 
EXCISE TAX® 


ATTENTION BEGINNERS . oe 


This kit is an ideal “first project” pon have eee 


a Heathkit before. A good chance to “learn by doing.” 

sk Miniature tubes and high- 3.5¥%-inch PM speaker. 
gain IF transformer. * Provision for phono jack. 

* ee built-in antenna. * Transformer - operated 


ale a seamusaale and se- ‘power supply. 


Receiver Kit 


You need no previous experience in electronics to build 
this table-model radio. The Model BR-2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 
tivity over the entire band. A 5%” PM speaker is em- 
ployed, along with high gain miniature tubes aad a new 
rod-type built-in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC-DC 
supply commonly found in “economy radio kits.” Don’t 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step-by-step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
“learn by doing” as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 


CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR-2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 Ibs., part No. 91-9A..........2000- $4.95* 


re, . cccccccccccccccccccescocce 


_HEATHKIT PROFESSIONAL RADIATION COUNTER KIT | 


_ This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrjal laboratories. It offers outstanding performance at a 
reasonable price. Front-panel meter indicates radiation level, 

and oral indication produced by panel-mounted speaker. 

- Meter ranges are 0-100, 600, 6,000 and 60,000 ) counts per 

minute, and 0—.02, .1, 1 and 10 milliroent- ee 
_ gens per hour.. The probe, with expansion 
cord, employs type 6306 bismuth counter 
tube, sensitive to both beta and gamma radia- 

Te ee ee 3 


% Compact, portable.and rugged. 


% Stable circuit requires only one 67% volt “B” battery 
ee and two 11% volt “A” batteries, - 


HEATH COMPANY 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15, MICH. 


HEATHKIT CRYSTAL RECEIVER KIT 


The crystal radio of Dad’s day is back again, but with big 
improvements! The Model CR-1 employs a sealed germanium 
diode, eliminating the critical ‘‘cat’s whisker’? adjustment. It is 
housed in a compact plastic box, and features two Hi-Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR-1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR-1 
required for operation. Could prove valuable 75 
for emergency signal reception, This easy-to- 5 8 e 
build kit is a real “‘learn by doing” experience 

for the beginner, and makes an interesting “Sasae tere 
project for all ages. Shpg. Wt. 3 Lbs. 


HEATHKIT ENLARGER TIMER KIT 


The Model ET-1 is an easy-to-build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlarger. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre-set, and the timing cycle is initiated by depressing the 
spring-return switch to the “‘print” position. Front panel pro- 
vision is made for plugging in the enlarger and a Ssafelight. The 
safelight is automatically turned ‘‘on’’ when 
the enlarger is “off”. Handles up to 350 
watts. The timing cycle is controlled elec- MODEL ET-1 
tronically for maximum accuracy and relia- $]]5° 
bility. Very simple to build in only one Ad 


evening, even by a beginner. Shpg. Wt. 3 Lbs. 
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HEATHKIT HIGH FIDELITY 
SO MPREHENSIVE INSTRUCTIONS ‘uh Pre amplifier Kit 


embly instruction 
est 


nin % 5 switch-selected inputs, each with its own level 
on the pa 


control. 
can be 


%& Equalization for LP, RIAA, AES, and Early 78's. 


% Separate bass and treble tone controls, and 
special hum control. 


Clean, modern lines and satin-gold enamel finish. 


Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high-fidelity applications, and 
will do justice to the finest available program sources. Provides a total of 5 
inputs, each with individual level controls (three high-level and two low-level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
11%% DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12-9/16” W. x 3%” H. x 4%” D, 
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 
position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78” equal- 
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia- 
grams provided. 


MODEL (With Cabinet) 
WA-P2 Shpg. Wt. 7 Lbs, 
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HEATHKIT HIGH FIDELITY FM TUNER KIT IF circuits, and better than 10 UV sensitivity for 20 DB of 


: : : quieting. A high gain, cascaded, RF amplifier is used ahead of 
Illuminated slide-rule dial covers 88 to 108 MC. 


the mixer to increase overall gain and reduce oscillator leak- 
aoa . se age. It employs a ratio detector for high efficiency without 
% Modern circuit emphasizes sensitivity and S oe 8 y 
stability. 


Sacrifice in high-fidelity performance. IF and ratio transformers 
Se Housed in attractive satin-gold cabinet to kit can be constructed by a beginner, without elaborate test 


and alignment equipment. The FM-3A is designed to match 
the WA-P2 preamplifier and the BC-1 AM MODEL FM-3A 
tuner. An illuminated slide-rule dial is em- 95 
ployed for frequency indication. Step-by-step $26 2 
instructions and large pictorial diagrams ae ee 
assure success. (With Cabinet 
Shpg. Wt. 7 Lbs. 


are pre-aligned, as is the front end tuning unit. This means the 
match WA-P2 and BC-1. 


This amazing new FM tuner can provide you with real high- 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature-compensated, oscillator, A.G.C., broadbanded 


HEATHKIT BROADBAND AM TUNER KIT 


This AM tuner has been designed especially for high-fidelity 
applications. It incorporates a low-distortion detector, a 
broadband IF, and other features essential to usefulness in 
high-fidelity. Special voltage-doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is + 1 DB from 20 CPS to 2 kc, with 5 
DB of pre-emphasis at 10 kc to compensate for station roll-off. 
Covers the standard broadcast band from MODEL BC-1 
550 to 1600 kc. Incorporates a 10 ke whistle- 

filter and provides a 6 DB signal-to-noise $2695 
ratio at 2.5 UV. RF and IF coils are pre- es 
aligned, and power supply is built-in. Incor- EXCISE TAX® 
porates AVC, two outputs, and two antenna = (wish Cabinet) 
inputs. Shpg. Wt. 8 Lbs. 


INCLUDING NEW 
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HEATHKIT ELECTRONIC CROSS-OVER KIT 


This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross-over circuits, since the Model XO-1 does the com- 
plete job electronically. Cross-over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 35,000 CPS are selectable with front 
panel controls on the XO-1, and a separate level control is 
provided for each channel. Minimizes inter- 

modulation distortion problems. Handles un- MODEL XO-1 
limited power, since frequency division is 

accomplished ahead of the power stage. $1895 
Attenuation is 12 DB per octave, with sharp ° 
“*knee”’ at cut-off frequency. Shpg. Wt. 6 Lbs. 
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W-5M 
Shpg. Wt. 31 Lbs 
Express Only 
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HIGH FIDELITY 


Amplifier Kit 


This 25 watt unit is our finest high-fidelity amplifier. Using 


a special design peerless output transformer, and KT-66 
output tubes by Genalex, the Model W-5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is + 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1. Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of 12AU7’s, a pair of KT-66’s and a 5R4GY rectifier. 
Measures 13-3/32” W. x 8%” D. x 81%” H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the “tweeter 
saver” which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer “dynamic” balance between output tubes. The 
Model W-5M provides improved phase shift character- 
istics, reduced IM and harmonic distortion, and improved 
frequency response. Conservatively rated high-quality com- 
ponents are used throughout to insure years of trouble-free 
operation. No technical background or training is required 
for assembly. Step-by-step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 


HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 


The 20-watt Model W-4AM Williamson type amplifier is a 
tremendous high-fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special- 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W-4AM is + | DB from 
10 CPS to 100 ke at 1 watt. Harmonic distortion is only 1.5% 
at 20 watts. Output impedance is 4, 8, or. 16 ohms. Hum 
and noise are 95 DB below 20 watts. 


MODEL W-4AM: Shpg. Wt. 28 Lbs. Express only.......$39.75 


MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 35 Lbs. Express only..........-+-- $59.50 


<a 


HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT 


This high-fidelity amplifier features full 20-watt output using 
push pull 6L6 tubes. Built-in preamplifier provides 4 separate 
Inputs, selected by a panel-mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8,.16, and 500 ohms. 
ste se ah gone - home sae egy but also used ex- 
tensively for public address applications. True. 

high-fidelity performance with frequency re- MODEL A-96 
ponse of + 1 DB from 20 CPS to 20,000 CPS. $3555° 
Total harmonic distortion only 1% (at 3 DB e 


below rated output). Shpg. Wt. 23 Lbs. 
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HEATHKIT HIGH FIDELITY 


Range Extending 


SPEAKER SYSTEM KIT 


% High quality speakers of special design — 15” woofer 
and compression-type super-tweeter. 

x Easy-to-assemble cabinet of furniture-grade plywood, 
% Attractively styled .to fit into any living room. 
m. Matches Model SS-1._ 

Thank you, 


This range extending unit is designed especially for use with the Model SS-1 speaker 
system. It consists of a 15” woofer, providing output between 35 and 600 CPS, and 
a compression-type super-tweeter that provides output between 4,000 and 16,000 
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the 
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within + 5 DB. 
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade 
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of 
your choice. Complete step-by-step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL 
cross-over network are included, as is a balance control for super-tweeter output $S-1B 
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, 

and yet these units are priced reasonably. The SS-1B measures 29” H. x 23” W. x $ es 

17%” D. The speakers are both special-design Jensens, and the power rating is 35 Shpg. Wt. 80 Lbs. 
watts. Impedance is 16 ohms. 
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HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 


This speaker system is a fine reproducer in its own right, covering 

50 to 12,000 CPS within + 5 DB. However, the story does not ‘end 

MODEL there. Should you desire to expand the system later, the SS-1 is 
$S-1 designed to work with the SS-1B range extending unit — providing 
additional frequency coverage at both ends of the spectrum. It can 

$ 9” fulfill your present needs, and still provide for the future. The SS-1 
uses two Jensen speakers; an 8” midrange-woofer, and a compression- 

type tweeter. Cross-over frequency is 1,600 CPS, and the system is 

Shpg. Wt. 30 Lbs. rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted-port bass-reflex type. Attractively styled, the Model SS-1 

% Special design ducted-port, bass-reflex enclo- featyres a broad “picture-frame” molding that will blend with any 


sure. , room decorating scheme. Pre-cut and pre-drilled wood parts are of 
% Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component 
quencies. parts are included, along with complete step-by-step instructions for 
% Kit includes all parts and complete instructions assembly. Can be built in just one evening, and will provide you with 
for assembly. many years of listening enjoyment thereafter. 
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Name. 
CO Parcel Post 
IBLANK dius Sesonig 


NOTE: All prices subject to (Freight 
change without notice. City & Zone State C Best Way 
Enclosed find ( ) check ( ) (PLEASE PRINT) 

money order for__...._ = 

Please ship C.0.D. ( ) postage 

enclosed for__.______pounds. QUANTITY ITEM MODEL NO. PRICE 
On Express orders do not in- 
clude transportation charges 
— they will be collected by 
the express agency at time of 
delivery. 

ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
— must include full remit- 
ance. 
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KLEIN 


THE THRILL THAT 
ONLY GOOD TOOLS 
CAN GIVE 


The radio ham, serviceman or de- 
signer knows that the most im- 
portant tools in his kit are Klein 
Pliers—long nose, oblique cutters, 
side cutters. 

The quality of the work you do 
depends in no small measure on 
the quality of the tools you use. 
Your reputation as a craftsman is 
protected when your pliers carry 
the Klein trademark. 


Write for your FREE 
copy of the Klein 
Pocket Tool Guide 
listing Klein equip- 
ment and giving val- 
uable information, 


Mathias KLEIN & Sons 


1200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 
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A Two-Tube 


By JAMES J. BROPHY 


Build this inexpensive, two-tube receiver which provides 


an interesting "3-D" effect with AM-FM station simulcasts. 


N MANY cities regularly scheduled 

stereophonic sound programs are 
broadcast over standard AM stations 
for one channel and the station’s FM 
affiliate for the other channel. Pro- 
gram listings in the local newspaper 


| generally identify these broadcasts. 


Using such program material, the ex- 
perimenter can easily experience the 
thrill of “3-D” sound with simple 
equipment costing far less than the 
two-channel tape systems now becom- 
ing popular. 

Standard AM and FM receivers can 
be used if they are placed several feet 
apart facing the listener. For the 
maximum effect, however, earphones 
should really be used so that each ear 


hears only one channel. If one does 
not care to provide earphone outputs 
on his receivers, the simple two tube 
set diagrammed can be constructed. 
While it is far from high fidelity, the 
“presence” generated by the stereo- 
phonic effect must be heard to be 
fully appreciated. 

Wearing an inexpensive magnetic 
headset (ours dates from crystal set 
days), the listener can literally “point” 
to the various solo instruments in an 
orchestra, notice that the string sec- 
tion is down front, while the percus- 
sion group is in the rear, etc. Occa- 
sionally one gets the feeling that he is 
sitting in the middle of the orchestra 
itself. If the headset is reversed left 


Complete schematic of receiver designed to be used with magnetic headphones to pro- 
vide a true binaural effect. Author built his receiver using available junk box parts. 


2 12AT7 
Vig 


/2 6SC7 
V2a 
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3Re \ " 


: 
sRk9 


in. 


Ri, Rr—2 megohm, ¥/2 ». res. 
Re—25,000 ohm, 1/2 ». res. 

Rs, Ri—50,000 ohm, 2 w. linear-taper pot 
Ri—25,000 ohm, 1 »w. res. 

Rs, Ro—500,000 ohm, 2 ». res. 
Re—680 ohm, 2 w. res. 
Re—50,000 ohm, 1 ». res. 
Cr—35 pyufd. var. air capacitor 
C2—50 ppfd. mica capacitor 
Cs—.005 yufd., 400 v. capacitor 
Cy, Cu—.01 yfd., 400 v. capacitor 
Cs—8 yufd., 250 v. elec. capacitor 


Ce—10 yfd., 25 v. elec. capacitor 


RIO 


AAA 


"O + 250V. 

Cr—365 uufd. var. air capacitor 

Ce—250 ppufd. mica capacitor 

Co, Cw—.001 yfd., 400 v. capacitor 

Lr—4 t. #12 wire, spacewound on 2" dia. 
form with 1 t. coupling loop (See text) 

Le—25 t. #30 d.c.c. wire, closewound on 1 
megohm, 1 w. res. 

Ls—Standard broadcast coil with tickler winding 
of 10 t. #30 d.c.c. wire, closewound 

Headphones—See text 

RFC1—30 mhy. choke 

RFC1—2.5 mhy. choke 


Vi—12AT7 tube Ve—6SC7 tube 
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VS 


to right, the relative positions of the 
various instruments interchange. This 
“presence” effect gives the simple sys- 
tem a high-fidelity sound it can’t pos- 
sibly have. 

As shown in the circuit diagram, 
the receiver employs a superregener- 
ative slope detector for FM and a re- 
generative receiver for AM, each fol- 
lowed by a single stage of audio am- 
plification. Dual triodes are used, so 
that the tude complement totals two, 
exclusive of power supply. The circuit 
is quite non-critical and reasonable 
departures from components and tube 
types given are permissible. Our set 
was constructed in its entirety from 
parts supplied by the junk box. 

The circuit is conventional in every 
respect, except perhaps for the use of 
both a regenerative and superregen- 
erative detector in the same envelope. 
We used this arrangement out of curi- 
osity to see how well it might work 
and absolutely no difficulty was en- 
countered. There is no apparent in- 
teraction between the two detectors 
and no interference between them. 
Obviously, separate tubes could be 
used to simplify the parts layout prob- 
lem somewhat. 

Superregeneration is controlled by 
variation of plate voltage of the de- 
tector. Some adjustment of the one- 
turn antenna coupling loop should be 
made to make this control operate 
smoothly. The set can be spotted in 
the FM band by squeezing or stretch- 
ing the self-supporting coil. As usual, 
r.f. leads should be kept as short as 
possible, but all other wiring may be 
any convenient length. An outdoor di- 
pole antenna is recommended for best 
results. 

Plate feedback in the regenerative 
detector is supplied by a tickler wind- 
ing on a standard broadcast coil. As 
usual, the proper polarity of feedback 
voltage must be obtained in order to 
make the detector oscillate. The tick- 
ler connections should be interchanged 
if proper operation is not achieved on 
the first try. Here, again, plate volt- 
age variation controls regeneration. A 
short outside antenna will be sufficient 
in most instances. 

The audio stages require little com- 
ment other than that magnetic ear- 
phones must be used in order to pro- 
vide a d.c. path for the plate current. 
Individual volume controls in the grid 
circuits may be desirable to balance 
the sound levels of the two channels, 
but the regeneration controls accom- 
plish this reasonably well. Another 
frill might be a switching arrange- 
ment in the outputs so that one could 
listen to either channel with both ears. 
Comparison of the effect obtained in 
this case with that given by the stereo- 
Phonic connection is most remarkable. 

Demonstration of this little set to 
both technical and _ non-technical 
listeners generally elicits some com- 
ment as “how can all that music come 
from two tubes?” The slight effort 
required to construct the receiver is 
more than repaid the first time the 
“3-D” effect is heard. 
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& BELL TELEPHONE LABORATORIES 


Do your plans 


for a career include... 


* Challenging work in electronics? 

¢ Anopportunity to grow in an expanding 
organization ? 

¢ A long established company? 


BELL TELEPHONE LABORATORIES 


...a leader in communications research and 
development now has openings for qualified 
technical aides in the fields of : 


e Communications e Fire Control 

e Radar e Apparatus Development 
e Computing Systems « Guided Missiles 

¢ Data Systems e Specification Writing 


-..and many others 


CHECK THESE BENEFITS 

¢ 2 weeks paid vacation each year; 3 weeks 
starting with 15 years of service 

¢ Liberal sickness benefits 

¢ Company paid pensions 

¢ Finest of facilities and equipment 

¢ Recreational programs 

¢ 5-day normal work week 

¢ Customary holidays 

¢ Moving expense allowance 


If you have had a good basic science training at 
high school; applicable schooling in a technical 
institute, armed services school, or equivalent; 
and preferably 2 or more years of applicable 
industrial or military experience... 


Please send resume, phone or wire to 
Bell Telephone Laboratories 

General Employment Department R 
Mountain Avenue— Murray Hill, N. J. 


You will be considered for openings at all of 

our laboratory locations including Whippany, N. J., 
New York, N. Y., Massachusetts, Pennsylvania, 
Maryland, Indiana and North Carolina. 


PLEASE STATE LOCATIONAL PREFERENCE 


Only planned high fidelity 
can give you true high fidelity! 


Putting together a hi-fisystem for your limitless. We’re happy to help you 
home can be simple—and it probably choose what will best suit your home 


will cost a lot less than you think! and your budget. You can start small 
Here at MusiCraft we offer the kind and add as you wish. 

of information and guidance that will Stop in at MusiCraft soon or write 
help you get started right and avoid _ us for further information. Let us help 
mistakes. you plan the kind of high fidelity 


As you may know, possible combi- system that will give you true high 
nations of components are practically _ fidelity. 


Send your name and address if you would like to be on our mailing list for our 
announcements. Would you like a free copy of “Understanding High Fidelity”? 


If you want to ‘‘build-it-yourself’’ and save—MusiCraft 
has a complete line of component parts in stock. The 
step-by-step directions are easy to 
follow—and you can feel free to call 


on us for any technical assistance 
iad you may need. 


48 East Oak Street * Chicago 11, Illinois * DElaware 7-4150 
Lowest Prices « Largest Component Selections » Complete Custom Installation Service 


WANT Coronet (illustrated), Double Bell Wonder, 
WANTED Victor Types A, D, and O, Monarch Special, and 
Improved Monarch. Also Edison Idelia, Excelsior, 


and Treadle Phonographs. Want early Bell-Tainter, 
American Gramophones, Multiphone, Multinola, Scott 
Magazine Phonograph, Peerless, Sovereign, Wizard 
Phonograph, Regina Hexaphone, and Graphophones. 
Also catalogues or old literature on phonos made 
Prior to 1906. Want unusual machines and coin-in- 
slot cylinder phonographs. 


A few duplicate Edisons and graphophones 
are now available for sale or trade. 


Send clear snapshot and full information to 


Willing to pay cash for Early RADIO & En NEWS 
Phonographs with outside horns 366 Madison Ave., New York 17, N. Y. 
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Mac's Service Shop 
(Continued from page 77) 


emery-board in their purses for filing 
their nails that will cut faster than 
this sad thing. From what I’ve seen 
of your work, you guys should have a 
complete set of new and sharp flat, 
round, three-cornered, knife, and rat- 
tail files.” 

As he finished speaking, he absent- 
mindedly tossed the file into the trash 
barrel, for his eye had already lighted 
on the cheap hacksaws in the bottom 
of the drawer. He lifted them out and 
ran a critical and practiced finger 
along the teeth. 

“Wouldn’t cut hot butter,” he mut- 
tered. ‘With a saw like that you don’t 
cut something in two, you just rub it 
in two. From the size of the bill I get 
when I have my TV set worked on, I 
assume you fellows count your time 
as being worth something. Well, if it 
is, get yourself a really good hacksaw 
and keep sharp blades in it. You will 
save time for yourself and your cus- 
tomer, and still more important, you 
will get the satisfaction any mechanic 
worth his salt feels when he works 
with good tools.” 

The hacksaws were dropped into the 
trash barrel, too. 

Mac watched his brother with an 
amused grin. 

“Really pouring it on, aren’t you, 
Paul?” he said with a chuckle. “And 
the heck of it is that I have nothing I 
can say in my own defense. I know 
that the hand tools we have are in- 
adequate and in rather poor condition. 
At one time they were all right, but 
we've carelessly let them run down 
without replacing them. I guess the 
whole trouble is that we’re just too 
electronic-minded. If a signal gen- 
erator drifts off calibration, we’re on 
it like a shot to bring it back to where 
it belongs; and if the scope develops a 
little trouble, everything comes to a 
grinding halt until it is working all 
right again. But for some reason it’s 
hard for me to bear in mind that it’s 
just as important to keep up one’s 
hand tools as it is to keep up the test 
equipment.” 

“I know how it is,” Paul admitted. 
“On my bench at the garage you'll 
still find a clumsy old-fashioned 
soldering iron instead of one of those 
handy solder guns you fellows use; 
and while I was talking I was making 
up my mind to buy one of those me- 
ters you use to measure a.c. or d.c. 
voltages or resistance. It will soon 
pay for itself if I only use it as a con- 
tinuity meter for running down trou- 
bles in car wiring.” 

“Yes,” Mac agreed, “I can imagine 
you would find a lot of uses for a good 
volt-ohmmeter around a garage.” 

“But getting back to your prob- 
lems,” Paul went on, “you ought to 
have a good little drill press sitting 
over there on the end of the bench. I 
know you've got electric hand drills, 
and they serve your purposes most of 
the time; but there surely are lots of 
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A TRIUMPH OF TELEPHONE TECHNOLOGY 


Contour of ocean bed where cable swiftly and clearly carries 36 conversations simultaneously. 
This is deep-sea part of system — a joint enterprise of the American Telephone and Telegraph 
Company, British Post Office and Canadian Overseas Telecommunications Corporation. 


A great new telephone cable now links North America 
and Europe—the first transoceanic cable to carry voices. 
To make possible this historic forward step in world 
communications, Bell Laboratories scientists and engineers 
had to solve formidable new problems never encountered 
with previous cables, which carry only telegraph signals. 
To transmit voices clearly demanded a much wider 


More than 300 electron tubes of 
unrivaled endurance operate con- 
tinuously, energized by current 
sent from land. 


frequency band and efficient ways of overcoming huge 
attenuation losses over its more than 2000-mile span. The 
complex electronic apparatus must withstand the tre- 
mendous pressures and stresses encountered on the ocean 
floor, far beyond adjustment or servicing for years to come. 


Here are a few of the key developments that made 
this unique achievement possible: 


Precisely designed equalizing net- 
works and amplifiers compensate 
for the loss in the cable every 40 
miles and produce a communica- 
tion highway 144 kc. wide. 


A unique triple watertight seal 
protects the amplifiers from pres- 
sures as high as 6500 pounds per 
square inch. 
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Power supplies of exceptional re- 
liability send precisely regulated 
current along the same coaxial 
that carries your voice to energize 
the amplifying units. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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so Over 600 reconditioned 
electronic items. bry 90 day, 
few equipment guarantee 
rd — trade-ins matched 
ob beat 
mpt, personalized service! 
Satistection or money back! 
od and year guarantee en all 
Ri-manufactured equipment 


sie talietet With 
filter 2" Selection 


“te ed, dual s 
er, functioning 2 U 


Pay Just $39.50 Down 
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EASY TO LEARN CODE 


SOLA CONSTANT- 

It is easy to learn or increase speed 

VOLTAGE with an Instructograph Code Teacher. 

TRANSFORMER Affords the quickest and most prac- 

tical method yet developed. For be- 

Ends fluctuating line sinners or advanced students. Avail- 
voltage! te e tapes from beginner's alphabet @ 

peed range 5 to 40 ¥ WPM. Always 

OVER 60% OFF... ready—no QRM. 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher lit- 
erally takes the es of an operator- 
instructor and enables anyone to 
learn and master code without fur- 


the factory price at a f-input 2,000 VA unit! And 
here’s another bonus! This Air Forces ay gr Vv 


. So, if you choose, use it as a 22 0: 15 
And slash $147.50 off the factory 


ry ! 
‘and new in pe ge ~aet oon s 
ae. 254 
ni 


5 wey Ship 
- R. COMPANY 


ther bave 
*‘acquired the code’’ with the Instructograph System. 
Write today for convenient rental and purchase plans. 


-INSTRUCTOGRAPH COMPANY 


a 
Beverly Hills, Calif. 4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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other occasions when a drill press 
would do a better job.” 

“Right again!” Mac agreed. “We’re 
beginning to get into considerable cus- 
tom installation of hi-fi systems, and 
that often calls for quite a bit of care- 
ful and precise panel drilling. If we 
had a drill press in which we could 
use hole saws, reamers, and so on, we 
could do faster, neater, easier work. 
We'll go down while you are here to 
help me pick out a good one and see 
what we can find. While we’re down 
there, I think I'll buy your Christmas 
present a little in advance.” 

“What will it be?” Paul wanted to 
know. 

“I think a new heavy-duty solder 
gun would just about fill the bill,” 
Mac suggested. 

“Well, what are we waiting on? 
Let’s go!” Paul yelled. 


TV SETS IN PUERTO RICO 


PUERTO Rico’s two year old TV boom, 

with 130,000 sets now in use, is now 
big enough to justify local manufacture. 
Rico Electronics Inc., a Puerto Rican 
manufacturer of television parts, is cur- 
rently investing $200,000 in new ma- 
chinery with the objective of meeting a 
major share of the island’s growing pic- 
ture tube replacement market. 

The company expects the replacement 
market to reach an annual rate of 20,- 
000 units by 1960 as television sets on 
the island climb to around 300,000. 
There are already 60,000 sets in San 
Juan, one for every two families in the 
metropolitan area. Although only 5100 
new picture tubes were bought in 1955, 
a bumper crop is due by 1957 as many 
of the 130,000 sets now in operation re- 
quire picture-tube replacement. Picture 
tubes generally require replacement 
after two to two and a half years. The 
average age of the sets on the island is 
16 months. 

Also important to the market is tele- 
vision “watching” time which is ex- 
pected to rise sharply during the next 
12 months as channels in operation in- 
crease from three to six. 

Since 1952 Rico Electronics has been 
manufacturing electron guns on the is- 
land. Like other new manufacturers it 
does not pay federal taxes. The com- 
pany is also completely exempt from 
Puerto Rican corporate income taxes for 
10 years. 

The new machinery,: now being in- 
stalled, will be used for screening, dag- 
ging, evacuating, sealing, and testing 
picture tubes. Part of the present elec- 
tron gun output will be absorbed in the 
picture tube operation. 

The existing 12,000 square foot plant 
will continue to be used, but the work 
force will be increased from 80 to 120 
workers. Because of the high degree of 
skill required in picture tube manufac- 
turing, local workers will be under su- 
pervision of experienced continentals 
for about a year. Gradually, Puerto 
Ricans will take over supervisory tasks. 

All picture tubes now in Puerto Rico 
are imported at an additional transpor- 
tation cost of 20 per-cent of the selling 
price. It was said that the resultant sav- 
ings will be passed on to the local con- 
sumer through lower prices. 

Twenty manufacturers of communi- 
cation equipment with net sales of over 
eight million dollars are now operating 
in Puerto Rico. —30- 
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ALLIED’'S own knight-kits 


THE FINEST ELECTRONIC EQUIPMENT IN MONEY-SAVING KIT FORM 


Buy With Confidence From the Pioneers in Electronic Kits 


LOWEST COST—our huge buying EASIEST TO ASSEMBLE—all chassis 
power means biggest savings for you. and panels are punched; all parts are 
You do the easy assembly and your clearly identified—resistors are mounted 
finished instrument is equal in perform- on cards and values are shown. Instruc- 
ance and appearance to equipment tion manuals are a marvel of clarity, 
selling for several times the remarkably featuring "“Step-and-Chek” assembly, 
low KNIGHT-KIT price. “King-Size” diagrams and “Spotlight” 
ADVANCED DESIGN—months of re- pictorials. All you need are soldering 


search, development and field-testing iron, pliers and screwdriver, 
go into each KNIGHT-KIT to bring you ALLIED stakes its 36-year repu- 


. 


*| Build Your Own Quality 


Equipment at Substantial Savings the latest advances in quality design. tation in the Electronics field on 
And to assure top performance, premium your complete success and fullest 
quality parts are supplied in each kit. satisfaction with KNIGHT-KITS. 


NEW knight-kit LOW COST 
Model F-146 GENERAL-PURPOSE 5” OSCILLOSCOPE KIT 


$ 50 Outstanding value in an all-new, highly versatile 5” oscilloscope kit. 

Perfect for visual display of all commonly encountered waveforms. Ex- 

cellent for AM, FM and TV servicing, plus other high-frequency appli- 

cations. An easy-to-build, easy-to-use, dependable performer that 
matches or beats commercially wired ’scopes selling at several times more. Up-to-the- 
minute kit design features printed circuit, laced wiring harness, and pre-cut wires for 
quick and easy assembly. Has 4 sweep ranges, 15-150,000 cps. High vertical sensitivity: 
25 rms millivolts /inch; — impedance, 3.3 megs and 45 mmf; response down only 
3 db at 700 kc. Horizontal sensitivity, 70 rms mv/inch; response, down only 3 db at 
200 kc; input impedance, 2.2 megs and 30 mmf. Deluxe features include DC positioning 
controls for fast trace positioning; blanking circuit on all ranges to eliminate retrace 
lines; graph scope screen and internal, regulated calibrating voltage for highly accurate 
signal measurements; frequency-compensated vertical attenuator; provision for internal 
or external, positive or negative synchronization; Phantastron linear sweep generator; 
— 2nd anode voltage for high;intensity trace. Kit is complete with 5” CRT and all 
tubes—ready for assembly. Blue steel case with ‘disappearing’? handle. Handsome 
panel in contrasting gray. Size, 1414 x 914 x 16” deep. Shpg. wt., 40 Ibs. 


Model F-146. Complete 5” Oscilloscope Kit. Net only...................... $49.50 
F148. RF Demodulator Probe Kit. Net only.................. cc ccccccccecs $3.45 
Paters LOW-CAODGIILY PONE FIG ox. oo eek oo oi ba eee ee eee $3.45 


NEW knight-kit TV-FM 
SWEEP GENERATOR KIT 


‘Aq? Guaranteed Linearity e¢ Fool-proof Calibration 
Wide-Range Coverage e Electronic Blanking 


All-new; precision-designed for lab use, TV and FM servicing, pro- 
duction line testing. Covers 300 kc to 250 mc continuous on 4 sat 
(all fundamentals). Center frequencies of VHF TV channels appear 
on scales. Exclusive KNIGHT-KIT sweep circuit assures ost 
perfect linearity—-RF sweep output in excess of 0.15 volts, flat 
within 1 db, is available on all bands. Sweep width continuously 
variable, 0-13 mc. Crystal-controlled marker oscillator with dual 
crystal socket and selector switch. Phase control provides blanking 
: shift, 0 to 180°. Step-type and continuous output controls; separate 
marker amplitude control. Filter connected to 0-50 mc output jack — 20 db 
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5-volt 
horizontal sweep voltage (for scope) available from front panel. Professional-lookin 

blue-finish steel cdse with pray nel. Has “‘disappearing”’ handle. 84 x 12 x 744". Wi 

all parts, tubes, test cable, solder and multi-color pre-cut wire. Less crystal. Shpg. 


Model F-123 


PAYMENT TERMS 


If your total KNIGHT-KIT 
order is over $45, take 
advantage of our liberal 
Time Payment Plan— 
only 10% down. Write 
for application form. 


wt., 13% lbs. 

Model F-123. TV-FM Sweep Generator Kit. Net only..................... $44.7 5 

Peee, 4.5 106 Cepetes COOG TG i Bis ok es on Se bie ee ae SER $4.80 

Pree 6.0 min Coperes (OOS INGee eck Sods s co do a8 Mia ee EK Nea $3.95 
ALL PRICES NET F.O.B. CHICAGO Peretees RUT WS COR GRCME CIS SURG e woe ne ooo cs bcrdcece ae Loca $3.95 


AL LI ED RADIO \ SEE FOLLOWING PAGES 
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Ready to build. Shpg. wt., 5 Ibs. 


Model F-136. Voltage Calibrator Kit. Net... $12.75 


Games ree, 


knight-kit 5” ALL-PURPOSE WIDE-BAND OSCILLOSCOPE KIT 
2 Printed Circuit Boards e 5 Mc Width for Color TV 


Model F-144 

Wide-band, 5” Oscilloscope; equals or betters the performance of commercially- 

00 wired ’scopes costing several times the price. Two printed circuit boards and 

$ laced wiring harness assure wiring accuracy and reduce assembly time. Ideal 
for lab use, color TV servicing and high frequency applications. Provides 

unusually wide sweep range—from 15 to 600,000 cps. Locks in at frequencies as 

high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mc color 
burst frequency; down only 3 db at 5 mc. High vertical sensitivity of 25 mv/inch. Input capacity 
20 mmf and 3.5 megs. Outstanding features: cathode-follower vertical and horizontal inputs; 
2nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizontal amplifiers; 


all tubes an 


NEW knight-kit 
VOLTAGE CALIBRATOR KIT 


Model $] y hd 5 


Permits the use of any scope 
as a ——— peak-to-peak 
tmeter. Provides a true 
square-wave voltage on sco 
screen. Range switch and cali- 
brated potentiometer permit selecting any voltage be- 
tween .01 and 100 volts, in 4 ranges. Fifth position of 
switch feeds external signal to scope for comparison. 
Constant output on line volt. variation from 80-135 v. 
+6% on all ranges. Shunt capacitance only 15 mmf. 


F-136 


calibration. Direct coupling of output provides ground 
reference for DC scopes. Portable case, 734 x 514 x 4%". 


Model F-135 


a 


VISUAL-AURAL SIGNAL TRACER KIT 


A remarkable value in an instrument 
which permits visual and aural signal 
tracing of RF, IF, video and audio 
circuits—has highest gain in its price 
class. Traces the signal from the an- 
tenna to the speaker. Reproduces 
signal at plate or grid connection of 
any stage. Identifies and isolates 
“dead”’ stages. Features: usable gain 
of 91,000; “magic eye” with cali- 
brated attenuators for signal pres- 
ence indication and stage-by-stage 
gain measurements; built-in 4” P 
speaker; single probe with plug-in 

d gives instant choice of RF or 
audio tracing. Provides noise test; 
built-in watt meter calibrated from 
25 to 1000 watts; provision for exter- 
nal scope or VTVM. Blue-finish steel 
case. Shpg. wt., 13 lbs. 


Model F-135. Si Tracer 
na gate $26.50 


Cee 


Dageces wames wage 


Model F-129 


i 


6-12 VOLT BATTERY ELIMINATOR KIT 


A valuable new unit for servicing 
auto radios, mobile gear, etc. Delivers 
continuously variable filtered DC 
output from 0 to 15 volts. Provides 
DC output at 0-8 volts or 0-15 volts. 
Continuous current rating: 12.5 amps 
at 6 volts, 10 amps at 12 volts. Can 
also be used as battery charger. 
Oversize rectifiers and transformer 
for better regulation and long life. 
Two meters a simultaneous 
current and voltage readings; ranges: 
0-15 volts DC: 0-20 amps DC. 
Doubly protected: fused primary and 
automatic-reset overload relay for 
secondary. Heavy-duty binding 

sts. Blue-finish steel case with 
‘disappearing’’ handle. With all parts, 
solder and pre-cut wire. 9 x 12% x 
734”. Shpg. wt., 20 lbs. 


Model F-129. Power Supply 
ee eee $37. 95 


positive and negative locking; faithful square wave response; frequency-compensated attenu- 

ator; Z-axis input for intensity modulation; one volt P-P calibrating voltage; astigmatism con- 

trol; blanking circuit to eliminate retrace lines; DC positioning control. éo 
4 parts. Handsome, professional, blue-finished steel case with “disappearing”’ 

handles. 14% x 9% x 16”. Shpg. wt., 40 lbs. 

Model F-144. Wide-Band 5” Oscilloscope Kit. Net only 

F-148. Demodulator Probe. Net. . $3.45. 


mplete with CRT, 


$69.00 


ee ee 


F-147. Low Capacity Probe. 12 mmf. Net... .$3.45 
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knight-kit LOW COST 
RF SIGNAL GENERATOR KIT 


Model F-145 Build this wide- 


range extremely 


75 stable RF signal 
19 generator and save 


two-thirds the cost 
of a comparable 


wired instrument. Ideal for align- 
ment of RF and IF stages in radio 
. and TV sets, and for trouble- 
shooting audio equipment. Delivers output on fundamentals from 
160 kc all the way out to 110 mc; useful harmonics to 220 mc. Has 
built-in 400-cycle sine-wave audio oscillator for modulating RF; 
audio is also available externally. Features high-stability Colpitts 
mm circuit with precision-wound coils—no calibration necessary. Has 
Use any 20,000 ohms/volt VOM or a VTVM for initial —o for external modulator. Maximum audio output, 10 volts. 
RF output, over 100,000 micro-volts. Step and continuous-type 
output attenuators. With all parts, tubes, wire and solder. Port- 
able case, 7 x 10 x 5”. Shpg. wt., 10 lbs. 
Model F-145. RF Signal Generator Kit. Net only....... $19.75 


knight-kit 
AUDIO GENERATOR KIT 


Model F-137 An ideal audio fre- 
quency source for 


$ 50 checking audio cir- 
37 cuits and speaker re- 
sponse. Covers: 20 


cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standard— 
+1 db to 1 meg. Generator imp., 600 ohms. Less than 
-25% distortion from 100 cps through the audible range; 
less than .5% when driving 600 ohm load at maximum out- 
put. Cont. var. step-attenuated output. 17 lbs. 

Model F-137. Audio Generator Kit. Net only... $37.50 


knight-kit RESISTANCE SUBSTITUTION BOX KIT 


Model 
F-139 


$95 


Simplifies determination of resistor 
values needed in a circuit. 36 stand- 
ard 1 watt resistance values be- 
tween 15 ohms and 10 megohms 
with an accuracy of 10%. 18-posi- 


tion switch; also slide switch for multiplying 
values by 1000. Extra switch wafer serves as 
tie points, eliminating buss bar.5x3x2”.Com- 
plete with test leads and clips. 2 lbs. 

Model F-139. Resis. Sub. Box Kit. Net .$5.95 


knight-kit CAPACITANCE SUBSTITUTION BOX KIT 


Model 
F-138 


$95 


Makes it easy to find capacitor 
values needed in a circuit. Provides 
18 standard capacitor values from 
-0001 mfd. to .22 mfd., +20%. 
Values are 600 volts, except .15 and 
-22 which are 400 volt. 18-position 


switch selects all values quickly and easily. 
: In bakelite case, 5 x 3 x 2”. Complete with all 
aa» parts, test leads and clips. 2 lbs. 

Model F-138. Cap. Sub. Box Kit. Net. .$5.95 


QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY-SAVING KIT FORM 
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1000 OHMS/VOLT VOM KIT 


Exceptional accuracy and versa- 
tility at ene low cost. Ideal 
for service shop, ab and Amateur 
use. Uses 414" meter (400 micro- 
amp movement) with separate 
scales for AC voltage and current, 
DC voltage and current, decibels 
and resistance. 38 ranges include: 
AC, DC and output volts, 0-1-5- 
10-50-100-500-5000 (1000 ohms/ 
volt sensitivity); Resistance, 0- 
1000-100,000 ohms and 0-1 meg.; 
Current, AC or DC, 0-1-10-100 
ma and 0-1 amps; Decibels, —20 
to +69 in 6 ranges. Uses 1% pre- 
‘cision resistors. 3-position func- 
tiori switch and 12-position range 
switch. Complete kit with bake- 
lite case, (634 x 514 x 334”), bat- 
tery, pre-cut wire, solder and test 
leads. Shpg. wt., 24% lbs. 


Model F-128. 1,000 ohms/ 
volt VOM Kit. Net only .$16.95 


resistance at a glance; balanced-bridge circuit with 


Model F- 


cme $9950 


20,000 OHMS/VOLT VOM KIT 


Outstanding quality and perform- 
ance at extremely low cost. Fea- 
tures 32 ranges; full vision 414” 
meter; accuracy +2% of full 
scale; 50 microampere sensitivity 
for 20,000 ohms /volt input resist- 
ance on DC; front panel ‘zero 
adjust’’ Single switch selects 
function and range. Range: AC, 
DC and output volts, 0-2.5, 10- 
50-250-1000-5000; Resistance, 0- 
2000-200,000 ohms and 0-20 meg.; 
DC ma, 0-.1-10-100; DC amps, 
0-1-10; Decibels, —30 to +63 in 
6 ranges. Uses precision 1% mul- 
tipliers. Moisture-resistant film- 
type resistors. Complete kit with 
bakelite case (634 x 544 x 334”), 
batteries, pre-cut wire, solder and 
test leads. Shpg. wt., 5 Ibs. 


wena P aaa 20,000 ohms/volt 
it. 
Net only. .............$29090 


knight-kit RESISTOR- 
CAPACITOR TESTER KIT 


Model F-124 Measures capacitance 


d resistance by ac- 
$] 9° curate bridge method; 


checks for opens and 
shorts in paper, mica 


and ceramic ps ig ver shows 


ower factor of electrolytics. 
arge dial shows capacitance and 
“magic eye’”’ null 


indicator measures power factor from 0-50%. Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac- 


ity ranges: 10 m 


mf to 1000 mfd in 5 ranges. Resistance ranges: 100 


to 50,000 ohms and 10,000 ohms to 5 megs. Accuracy, +10%. Auto- 
matic discharge feature prevents after-test shock. Blue-finished steel 
case, 5 x 3 x 2”. With tubes and all parts. Shpg. wt., 8 lbs. 


Model F-124. Resistor-Capacitor Tester Kit. Net only..... $19.50 


Model F-149 


$ §°° 


NEW knight-Kit TRANSISTOR 


& DIODE CHECKER KIT 


Checks leakage-to-gain ratio and 
noise level of all junction, point con- 
tact and barrier transistors. Also 
checks diodes, forward and reverse current con- 
duction of selenium rectifiers; useful for continuity 
and short checks. Easy-to-read meter. Features: 
spring-return leakage gain switch; calibration 
control; separate sockets for PNP and NPN 
transistors. Headphones or signal tracer may be 
used with checker for noise measurements. Case, 
5x3x 2". With 22% volt battery. 2% lbs. 


Model F-149. Transistor Checker Kit. Net .$8.50 


EASY PAYMENT TERMS: if your total KNIGHT-KIT order 
is over $45, take advantage of our liberal Time Payment Plan 
—only 10% down. Write for application blank. 


ALL PRICES NET F.0.B. CHICAGO 


order fom ALLIED RADIO 100 N. western ave., CHICAGO 80, ILL. > 


knight-kit VIVM KIT 
with Printed Circuit Board 
Model F-125 An extremely stable, 


95 and highly accurate 
$ VTVM. Greatly sim- 
plified wiring—entire 
chassis is a prin 
circuit board. Maximum conven- 
ience in arrangement of scales; 3X 
AC and DC scale design permits 
utilization of best portion of each 
scale for most accurate readings. 
Also measures peak-to-peak for 
FM and TV work. Ranges: AC 
P-P volts, 0-4-14-40-140-400-1400-4000; AC rms volts and 
DC volts, 0-1.5-5-15-50-150-500-1500; resistance, 0-1000- 
10K-100K ohms and 0-1-10-100-1000 megohms; db scale, 
—10 to +5. AC response, 30 cycles to 3 mc. Low-leakage 
switches and 1% precision resistors. Balanced-bridge cir- 
cuit. 414” meter, 200 microamp movement. Polarity revers- 
ing switch. Input res., 11 megs. Shpg. wt., 6 Ibs. 
Model F-125 Printed Circuit VTVM Kit. Net only . .$24.95 
F-126. Hi-Voltage Probe; extends DC to 50,000 Volts $4.75 
F-127. Hi-Frequency Probe; extends AC to 250 mc. .$3.45 


knight-kie LOW-COST TUBE TESTER KIT 


Model F-143 
7 5 Offers high accuracy, top versatility and convenience 

$ at lowest cost. Tests 4, 5, 6 and 7-pin large, re 
and miniature types, octals, loctals, 9-pin miniatures 
and ge lamps. Features test for new 600 ma series 
string tubes. Tests for open, short, leakage, heater continuity and 
uality (by amount of cathode emission). 414” square meter with 
clear ““GOOD-?-REPLACE” scale. With line-voltage indicator and 
line-adjust control. Choice of 14 filament voltages from .63 to 117 
volts. Blank socket for future type tubes. Universal-type selector 
switches for any combination of pin connections. Single-unit, 10-lever 
function switch. Entire switch assembly is installed as a single unit— 
saves time and greatly simplifies construction. Illuminated roll chart 

lists over 600 tube types. Shpg. wt., 14 lbs. 

Model F-143. Counter Model Tube Tester Kit. Net only... $29.7. 5 
Model F-142. Portable Model Tube Tester Kit. Net only... .$34.75 


F-141. TV Picture Tube Adapter for above. Net only........ $3.75 


LO OER at Sey SA a 
HE 


3 A knight-kit LOW-COST 


“IN-CIRCUIT” CAPACITOR CHECKER KIT 


Tests capacitors while they are still wired in 
the circuit! Saves time and bother; an essen- 
tial instrument for the service technician. Just 
press a button and the “magic eye” instantly 
shows opens and shorts (not leakage). Tests 
Opens and shorts on any capacitor of 20 mmf 
or greater capacity, even if it is in parallel 
with a resistance as low as 50 ohms. Tests for 
shorts may be made on any capacitor even 
when it is shunted by as low as 20 ohms, 
Blue-finish steel case, 7% x 5% x 5”. With 
tubes, all parts, wire and solder. Easy to 
assemble. Shpg. wt., 5 Ibs. 

Model F-119. Cap. Checker Kit....12.50 


SRT he ES 


Model F-119 
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FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS 


—_ 


marine radio. Features hig 


beam-power a we 
for weak signal listening; sli 


rectifier. Six controls: Bandspread; 


7x 10% x 6”. Shpg. wt. 41% lbs. 


LES SES 


Model S-740 sq] 
knight-kit 
“OCEAN HOPPER” RECEIVER KIT 


Tops for exciting broadcast, long wave and short 
wave reception. Highly sensitive regenerative- 
type circuit. Excellent headphone reception; can 
be used with 3-4 ohm PM speaker on strong 
broadcast band stations. Supplied with plug-in 
coil for standard broadcast; covers long wave 
and popular short wave bands with coils below. 
Pulls in thrilling foreign broadcasts, police, ama- 
teurs and ai t. Controls: Main Tuning, Band- 
spread, Antenna Tuning. Off-On-Regeneration. 

ith all parts and tubes (less extra coils and 
headset). AC or DC. Shpg. wt., 5 lbs. 


Model S-740. “‘Ocean Hopper” Kit..... $11.7 5 


EXTRA PLUG-IN COILS 
$-741. Long Wave, 155-470 kc. Net....... 79¢ 
$-742. Short Wave, 1.65-470 kc. 
$-743. Short Wave, 2.9-7.3 mc. [{ Net 
$-745. Short Wave, 7-17.5 mc. 
$-744. Short Wave, 15.5-35 mc. 


$ §> 


or ceramic cartridges. Inverse 


ey. Delivers full 114-watt output with less than .25 volt input. 
ncludes 


knight-kit 
“SPACE SPANNER” 
BAND SWITCHING 

RECEIVER KIT 


> | Model ] 5% 
—— s-243 
Thrilling Short Wave and Broadcast 


Famous 2-band AC-DC receiver in easy-to-build kit form at a very 
low price. Pulls in thrilling short-wave (6 to 17 mc) and standard 
broadcast. It’s fun ae to amateur, aircraft, police and 
ly sensitive regenerative circuit. 

dswitch selects broadcast or short wave. Has 4” PM 
tube for plenty of volume; headphone connectors 
by t speaker. Uses 12AT7 
regenerative detector and audio amplifier, 50C5 power output, 35W4 
ain Tuning; Antenna Trimmer; 
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts. 


e switch cuts ou 


Model S-243. “Space Spanner” Receiver Kit. Net only..... $15.95 
$-247. Matching Cabinet for above. 2 lbs. Net............. $2.90 


. knight-kit LOW COST PHONO 
AMPLIFIER KIT 


Model S-790 It’s easy to build this 
fine-performing, low- 
cost compact 
amplifier. Ideal for use 
in a portable phono- 
graph—simply addany A 
record player and a 3 to 4-ohm ——. Amplifier works with crystal hig 
eedback circuit for rich, clean tone uired. ‘‘Hi-Q”’ coil boosts sensitivity. Ball-bearing variable capacitor 
for easy tuning. With all parts and simple-to-follow instructions. 


see 


speaker and 


2-stage amp. 


etic Model S-735 $]7*> 


“RANGER II” SUPERHET RADIO KIT 


Thousands have built and enjoyed the 
“Ranger”? Broadcast Band Receiver. Care- 
fully en for easy construction and 

owerful, sensitive performance. Latest 

uperhet circuit; tunes 540 to 1680 kc; covers 
entire broadcast band and exciting police 
calls. Features automatic volume control, 
built-in preformed loop antenna, ball-bearing 
tuning condenser. Develops excellent tone 
ene dl from Alnico V PM dynamic speaker. 

upplied with following tubes: 12SA7GT con- 
verter; 12SK7GT IF amp.; 12SQ7GT det.- 
AVC-audio; 50L6GT audio output; 35Z5GT 
rect. Complete with handsome brown plastic 
cabinet (6 x 9 x 5) tubes, speaker, all parts, 
and instruction manual. AC or DC operation. 
Shpg. wt., 8 lbs. 


Model S-735. ‘““Ranger II’’ Superhet 
Radio Kit. Net only.............. $17.25 


CRYSTAL SET KIT 


hono 


efficient tone control; has AC outlet, controlled from ampli- Shpg. wt., 1 lb. 


fier switch. Complete with tubes and all parts. Size only 414 x 7 x 4°— 
fits into almost any portable phono case. Shpg. wt., 3 Ibs. 


Model $-790. Phono Amplifier Kit. Net only...... 


FASCINATING, INSTRUCTIVE ... 


FAMOUS knight-kit 


Thousands of beginners have 
started in radio and electronics 
by building the KNIGHT-KIT 
crystal set. This feature- 
loud, clear reception of loca 
ermanium crystal diode detector assures 

sensitivity and simple o 


acked set delivers 
broadcast stations. 


NEW xnight-kit TWO-WAY INTERCOM KIT 


New low-cost, easy to build intercom system kit. Ideal for 
use in home or office. Consists of Master unit and Remote 
unit, each with press-to-talk switch. Remote unit may be 
left “‘open” for answering calls from a distance, for “‘baby- 
sitting’, etc. Remote may also be connected for ‘‘private”’ 
operation—cannot be “‘listened-in” on, but it can b 
and can eee calls. Master unit includes high-gain 
ifier; each unit has 4” PM dynamic ool 


called 


r. 
Complete with Antique White cabinets (434 x64 x A: 
all parts, tubes and 50 feet of cable (up to 200 feet of ca 
can be added). For AC or DC. Shpg. wt., 7 lbs. 


Model S-295. Two-Way Intercom Kit. Net only. .$14.75 


# : . ES , , 
“=~ Model $-730 $1995 
knight-kit 
3-WAY PORTABLE RADIO KIT 


A low-cost portable radio covering the 
full standard broadcast band from 535 
kc to 1650 ke. Delivers excellent rece 
tion on AC or DC current or from self- 
contained batteries. Sensitive Superhet 
circuit features automatic volume con- 
trol, economical operation. Includes 
powerful 5” Alnico PM dynamic speaker, 
efficient ferrite loop-stick antenna. Sup- 
plied with yap: tubes: 1R5 con- 
verter; 1U4 IF amplifier; 1U5 detector- 
AVC-audio; 3V4 audio output. Complete 
with attractive portable case (754 x 10x 
51%"), tubes, speaker, all parts and in- 
struction manual. Shpg. wt., 6 Ibs. 
Model S-730. 3-Way Portable 

Radio Kit (less batteries). Net .$19.95 


J-651. Battery Kit for above. .... $2.50 


Model S-261 


$pls 


ration—no crystal adjustment re- 


Model S-261. Crystal Set Kit. Net only.................... $2.15 
$-267. Accessory Kit. 2000-ohm headphones and all parts 
for outdoor antenna:.... 


Buy with confidence from ALLIED — America’s Pioneer in Electronic Kits 
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Model S-2 
$-246. AC 
3-626. Be 


“Home ] 
Broadcas 
ginners. ( 
without s 
screwdriv 
beginners 
parts and 
serves as 
Model S-7 
4-112. Sir 
C-100. Ar 


Novembe 


NEW knight-kit 
ELECTRONIC PHOTOFLASH KIT 


New feature- 
Model S-244 pecked photoflash 
$ 50 it—designed for 
top quality de- 
pendability— 
available ata 
money-saving low price. Ideal 
for black and white or color 
hotégraphy. Xenon-filled re- 
ector-bulb assembly gives over 
10,000 flashes at less than %¢ each! 1/700-second flash 
freezes the fastest action. Has 50 watt-second output. 
Provides light approximating daylight in spectral quality; 
permits the use of outdoor-type film indoors. Film guide 
number for color (ASA10) is 45. Designed for ‘‘X”’ or ‘‘O’” 
shutters only. Requires sync cable (available from any 
hoto supply dealer) and either battery or AC supply 
isted below. Complete outfit with battery weighs only 3144 
Ibs. Kit includes all parts, carrying case and easy-to-follow 
instructions. Shpg. wt., 3 lbs. 
Model S-244. Electronic Photoflash Kit. Net... .$28.50 
$-246. AC Power Supply Kit. Easy to assemble. ... .$3.75 
4-626. Battery for above (Burgess U-200)......... $8.47 


6-IN-1 RADIO 
LAB KIT 


Model S-770 


$775 


A fascinating and instructive kit. 
Enables you to build any one of 
the following projects: Standard 
Broadcast Receiver; Wireless 
“Home Broadcaster’’; Code Practice Oscillator; Code Practice 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- 
ginners. Once basic wiring is completed, circuits may be changed 
without soldering. Safe to build and operate; only tools needed are 
screwdriver, pliers and soldering iron. The ideal kit for students and 
beginners in electronics. Kit ineludes mounting board, tube, all 
parts and easy-to-follow instruction manual. Less headphone (also 
serves as mike). Shpg. wt., 6 lbs. 


Build Any 
of 6 Electronic 
Projects 


Medel $-770. “6-in-1” Lab Kit. Net only................. $7.95 
4-112. Single 1000-ohm headphone for above.............. $1.05 
Te ere eee $1.05 


FAMOUS knight-kit LAB KITS 


EASY-TO-BUILD HIGH PERFORMANCE KITS © WIDELY USED BY MANY LEADING TRAINING SCHOOLS 


knight-kit TRANSISTOR RADIO KIT 
Printed Wiring * Works from Penlight Cell 


eS 435 


Experiment with the marvel of transis- 
tors! Printed circuit requires no wir- 
ing—just assemble with a few solder 
connections and enjoy excellent recep- 
tion over the full AM broadcast band. 
No tubes to burn out—no crystal. Com- 
pact—fits in the palm of your hand— 
operates for months from a single 
penlight cell. Transistor provides plenty 
of power for strong headphone reception. 
Complete with parts, transistor and 
penlight cell. Shpg. wt., 8 oz. 

Model S-765. Transistor Radio Kit $4.35 
$-266. Accessory Kit. 4000-ohm head- 
phones and all parts for outdoor an- 
COMET Sh fu ued owhk eadantarn $3.15 


Smooth 
Variable Capacitor 
Tuning 


10-IN-1 
LAB KIT 


Model S-265 


s] 9° 


A wonderfully instructive electron- 
ics kit. Ideal for experimenters, 
beginners—fun to build. Construct 


Build Any of 
10 Electronic 
Projects 


a sensitive Broadcast Receiver; ee 

Amplifier (for phono or mike); Wireless Phono Oscillator; Home 
“Broadcast Station”; Code Practice Oscillator; Capacity-Operated 
Relay, or any one of four other fascinating projects. Low voltages; 
safe to build and operate. Only tools needed are soldering iron, 
screwdriver and pliers. Perfect for self-instruction in-circuit funda- 


mentals, and packed with practical applications. Kit includes 
mounting board, tubes, all parts, hardware, microphone, and 12- 
page builders’ manual. Shpg. wt., 10 lbs. 


Model S-265. ‘10-in-1” Lab Kit. Net only............... $12.65 
J-112, Single 1000-ohm headphone for above. ............. $1.05 
C160. Antenna Kit for above : ..s...65 icc ccccccccevesce sas $1.05 


knight-kit WIRELESS BROADCASTER KIT 

Model $-705 This fascinating unit makes it possible to “‘broad- 
cast’’ witn phonograph or microphone through any 
$ 50 standard radio receiver up to 50 feet away—with- 
out any connection to the set. May be used with 
crystal or magnetic ge» or with microphone. 
Broadcasts a clear, full-toned signal. High-gain stage permits 
using magnetic cartridge without need for external preamp. 
Complete with all parts, tubes, wire and solder (less micro- 

phone). 444 x 5 x 6”. Easy to assemble. Shpg. wt., 3 lbs. 

Model S-705. Wireless Broadcaster Kit. Net only....... $9.50 
$-556. Microphone for above with 5-ft. cable........... $3.95 
knight-kit PHONO OSCILLATOR KIT 
Model $-760 This low-cost mec oscillator may be used with 

any crystal phonograph for “broadcasting”’ re- 
$ 85 corded music —— any standard radio receiver 
up to 50 feet away. Requires no direct connection 
to radio set. Operates on any frequency between 
600 and 800 kc. Has controls for adjustment of modulation 
level and selection of clear frequency on radio receiver. Uses 
50L6GT tube and 35Z5GT rectifier. ag om with all parts, 
tubes and instructions. 414 x 4% x 44%”. Shpg. wt., 1 lb, 
Model S-760. Phono Oscillator Kit. Net only. ......... $5 
ALL PRICES NET F.0.8. CHICAGO 


knight-kit 
CODE PRACTICE 
OSCILLATOR KIT 


Model S-239 Transistor 


$395 Circuit — 


Powered by 
Penlight Cell 


An ideal code practice oscillator. Uses transis- 
tor circuit. Extremely low current consumption 


—powered by single penlight battery. Pro- 
vides crisp, clear tone (400 to 600 cps). Has 
input jack for earphone; screw-type terminal 
strip for key. In compact bakelite case (2% 
x 3% x 1%”) with anodized aluminum 
panel. Complete with all parts, transistor, 
battery and easy-to-follow instructions. Shpg. 
wt., 1 Ib. 


Model S-239. Code Practice Kit... $3.95 
See Next Page for Amateur Kits 


order from ALLIED-RADIO. 00 n. western ave., CHICAGO 80, ILL. > 


November, 1956 


BUILD YOUR OWN QUALITY HI-FI AMPLIFIER! 


BASIC 25-WATT 
LINEAR-DELUXE 
HI-Fl AMPLIFIER KIT 


Model S-755 


44° 


Williamson-Type Circuit 
Printed Circuit Board 
Chrome-Plated Chassis 


This super-quality hi-fi basic amplifier is designed to satisfy the most critical listener. Intended 
for use with tuners incorporating built-in preamp or with separate preamp. Incorporates latest 
Williamson-type circuit and has potted matched transformers. Delivers maximum output of 
45 watts. Frequency response is: +0.5 db. 10 cps to 120 kc, measured at 20 watts. Harmonic 
distortion is only .15% right up to 30 watts. Intermodulation distortion is only .27% at 10 
watts and only .4% at 20 watts, using 60 cps and 7 kc, 1:4 ratio. Hum level is —85 db below full 
rated output. Output impedance, 4, 8, 16 ohms. Input voltage for 25-watt output is 1.8 volts. 
Uses two 12AU7’s, two 5881’s, and a 5V4. Etched circuit is utilized in voltage amplifier and 
phase inverter stages to speed assembly. Has output tube balancing control, variable dampin 
control, and on-off switch. Handsome chrome-plated chassis, 14 x 9 x 2”. Overall height, 7”. 
A deluxe true hi-fi amplifier equal in performance to amplifiers selling at over twice the price. 
Complete with all parts and tubes. Easy to assemble. Shpg. wt., 27 lbs. 


Model $-755. Basic 25 Watt Hi-Fi Amplifier Kit. Net only 
$-759. Metal enclosure for above; black finish. 3 lbs. Net... 


~ id oe ~ <a <3 onl vc 
. ee e . ' ws 
10-WATT HI-Fi AMPLIFIER KIT 20-WATT HI-Fi AMPLIFIER KIT 
Model $-753. Chrome-Plated Chassis Model S-750 Chrome-Plated Chassis 
$ 50 Famous for wide response $ 75 True hi-fi for less! Fre- 
' at low cost. Only 0.5 volt 20-20,000 cps at 20 watts. 

drives amplifier to full out- Distortion, 1% at 20 watts. 

put. Frequency response: um and noise level: tuner 
distortion less than 0.5% at 10 watts. Inter- below 20 watts. 4 inputs: magnetic phono, 
mod. distortion less than 1.5% at full out- microphone, crystal phono or recorder, and 
put. Controls: on-off-volume, bass, treble. tuner. Controls: Bass, Treble, Volume, Se- 
chassis; punched to accommodate magnetic and LP records. Built-in Preamp. Outputs: 
cartridge preamp. Matches 8 ohm speakers. 4, 8, 16 and 500 ohms. 23 lbs. 
Shpg. wt., 14 lbs. 
Model S-235. Preamp Kit for above ...$3.10 
$-757. Metal Enclosure. 3 lbs.......... $3.95 


ae knight-kit knight-kit 
and smooth reproduction quency response, +1 db, 
+1 db, 30-20,000 cps at 10 watts. Harmonic ome 90 db below 20 watts; phono 72 db 
Input for crystal phono or tuner. Chromed lector. With compensation positions for 78 
Model $-753. Amplifier Kit. Net.. $23.50 
100 N. WESTERN AVE., CHICAGO 80, ILL. 


net installation of amplifier. Net.... . $1.40 


ALLIED RADIO CORP., Dept.01-L-6, 100 N. Western Ave., Chicago 80, Ill. 


j Ship me the following KNIGHT-KITS: 
] Quantity Description Model No. Price 
i $__——_senclosed. For parcel post include postage (express is shipped collect). 
| Nome 

Address 
i City _Zone State 
Ne 
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LOW-COST TOP QUALITY 
KITS FOR THE HAM 


knight-kit 
50-WATT CW TRANSMITTER KIT 
Built-in Pi-Type Antenna Coupler 


Model S-255 
4 75 Check the features packed into this 
new transmitter kit and you’ll see why 
it’s one of the greatest Amateur values 
ever offered. Compact and versatile, it is the perfect 
low-power rig for the beginning Novice or seasoned 
veteran. Features: 50 watts input to 807 final; high- 
efficiency 6AG7 modified-Pierce oscillator takes crystal 
or VFO without circuit changes, bandswitching cover- 
age of 80, 40, 20, 15, 11-10 meters; pi-section antenna 
output matches line impedances from 50 to 1200 ohms 
—permits use with any type of antenna; no separate 
antenna tuner required. Crisp, clean, cathode keying of 
oscillator and final. Power take-off plug supplies fila- 
ment and B-plus voltages for other equipment. Copper- 
finished chassis and cabinet interior, filtering, shielding, 
———., and coaxial SO-239 antenna connector pro- 
vide excellent TVI suppression. Meter reads either 
= or grid current of final. Jacks for VFO, crystal and 
ey. Supplied with all parts and tubes. crys 
and key. 83% x 113% x 8%”. Shpg. wt., 18 lbs. 
Model $-255. 50-Watt Transmitter Kit. Net. . $43.7 5 


knight-kit 
SELF-POWERED 
VFO KIT 
Model S-725 


7 §°° 


Complete with built-in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristics for fast break-in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate calibrated scales for 80, 40, 20, 
15, 11 and 10 meters; vernier drive mechanism. 2- 
chassis construction keeps heat from frequency deter- 
mining circuits. Output cable plugs into crystal socket 
of transmitter. Output on 80 and 40 meters. With Spot- 
Off-Transmit switch for “no swish” tuning. Extra 
switch contacts for operating relays and other equip- 
ment. With all parts and tubes. 8 ibs. 


Model S-725. Self-Powered VFO Kit. Net... $28.50 


NEW knight-kit 
AMATEUR RF 
“Z” BRIDGE KIT 

Model S-253 Measures stand- 

ing, wave ratio 

$ 85 (SWR) and imped- 

ance of antenna 

systems; also for 

ediueting antenna 

networks for optimum results. Any VOM may be used 
for null indicator. High accuracy with 20,000 ohm/v 
VOM Correction factor info supplied for other VOM’s. 
With coax input and output connectors. Meters both 
input and brid voltage. Calibrated dial gives direct 
impedance reading; i des 1% ision resistor for 
‘ena ag calibration adjustment. With all parts and 

andy plasticized SWR chart. 14 lbs. 

Model S-253. ‘'Z”’ Bridge Kit. Net only . . $5.85 


RADIO & TELEVISION NEWS 


New 
ray 1 


RAL 
ray 
other e¢ 
has bee 
tric Pre 
the Nav 
new el 
“Wamos 
oscillosc 
The n 
essentia 
ceiving 
eliminat 
compone 
receiver 
the “W: 
go direc 
tube, wl 
signals 
displaye 
screen. 
radar r 
local os 
frequent 
amplifie: 
ry are € 
feature 


o 


ELECTRON 
GUN 


ae 
Novemb. 


The “WAMOSCOPE”—a Picture Tube 
That Includes Many Receiver Functions 


Type 6762 “Wamoscope” is shown with a 15-inch ruler to indicate its size. Also shown 
is the solenoid which fits over the tube to focus it along with the r.f. transducers. 


New development combines traveling-wave tube with cathode 


ray tube in single envelope. Operates in microwave range. 


RADICALLY new type of cathode nels possible in the “Wamoscope,” 
ray tube for radar, television, and which operates over a microwave fre- 
other electronic display applications quency band of 2000 to 4000 mc. 
has been developed by Sylvania Elec- The operation of the tube is based 
tric Products Inc. in cooperation with upon velocity-sorting the electrons 
the Naval Research Laboratory. The which emerge from the end of the 
new electronic device is called the helix of the traveling wave tube sec- 
“Wamoscope,” from “wave-modulated tion. A d.c. beam is passed down the 
oscilloscope.” helix. With an r.f. input, the beam in- 
The new tube combines most of the — teracts with the r.f. fields on the helix 
essential functions of a microwave re- so that the beam is velocity and cur- 
ceiving set in a single tube envelope, rent modulated in accordance with the 
eliminating many of the tubes and amplitude of the r.f. signals. The 


components required by conventional velocity-modulated beam enters the 
receivers. In a radar receiver utilizing region where the special electron- 
the “Wamoscope,” microwave signals optical system is located. By applying 
go directly from the antenna into the’ a suitable bias voltage to an aperture 
tube, where, in a single envelope, the here, the electrons whose velocity is 
signals are amplified, detected, and greater than the d.c. velocity pass 
displayed on the tube’s fluorescent through the aperture and are allowed 
screen. Compared with a conventional to impinge upon the screen of the 
radar receiver, this means that the cathode ray tube while the slower 
local oscillator, mixer, intermediate electrons are reflected. 

frequency amplifier, detector, video Initial uses of the new wide-band 
amplifier, and their associated circuit- tube will probably include special ra- 
ry are eliminated. Another important dars and military closed-circuit tele- 
feature is the wide selection of chan- vision applications. 
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Simplified functional 
diagram of *"Wamo- 
scope’ tube showing 
the elements that op- 
erate on the electron 
beam. Combines travel- 
ing-wave and cathode 
ray tube principles. 


OEFLECTION => 
YOKE 


+ HIGH VOLTAGE 


} 
CATHODE Ray TUBE —~ 
ENVELOPE 


Your choice of school 
is highly important 
to your career in 


INDUSTRIAL 
ELECTRONICS 


RADIO- 
TELEVISION 


ELECTRONICS 
COMMUNICATIONS 


Become an 


ELECTRICAL 
ENGINEER 
or an 


ENGINEERING 
TECHNICIAN 
at 


NMSOE in Milwaukee 


Choose from courses in: 
ELECTRICAL ENGINEERING 


Bachelor of Science degree in 
36 months. Communications 
option (radio-tv) Power option. 


ENGINEERING TECHNICIAN 
Assoc. in Applied Science degree 
— 18 months. 

Electronics Communications 
Electrical Power. 


MSOE — located in Milwaukee, 
one of America’s largest indus- 
trial centers — is a natio 
leader in electronics instruction 
— with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter — 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 

and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 


TERMS OPEN JANUARY, 
APRIL, JULY, SEPTEMBER 


Choose wisely — your 
future depends on it. Write 
for more information today! 


MILWAUKEE 


SCHOOL OF ENGINEERING 
Dept. RN-1156, 1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin 

Send FREE career booklet. 


I am interested in altace. 
(Name of course) 
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BURSTEIN-APPLEBEE CO. os fa, 
1012-14 McGee St., Kansas City 6, Mo. 


0 Send Free B-A Catalog No. 571. 
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KING-SIZED 
PAGES 
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CONVERT TO COLOR TV 


COLORDAPTOR—A simple 10 tube circuit 
and rotating color wheel converts any size 
black and white TV, direct view or projection, 
to receive compatible color TV. COLOR- 
DAPTOR is simply attached to TV set, does 
not affect normal operation, and can be built 
from parts experimenters have on hand. 

Complete specifications including theory of 
operation, complete simplified construction 
plans, schematic, sample color filters. $1.95. 
Essential parts kit containing all special parts 
—coils, delay line, crystal, color filters—Up 
to 16” sets—$19. 75, 17” and larger—$20.95. 
All other COLORDAPTOR parts, kits, motors, 
etc. available. Write for information, prices. 


COLORDAPTOR 3471 Remona 


BARGAIN 


TV 
HUNTING ? 


SERVICEMEN! 
Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO. 


— 


OF BARGAINS 
OTHER CATALOG 


RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 

w Classes (Day and 

Evening) Start 1st of 

® Dec., Mar., June, Sept. 

Free Placement Service for Graduates 

For Free Catalog write Dept. RN56 

RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 WEST 4TH ST., NEW YORK 14, N. Y. 


Palo Alto, Calif. 
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Within the Industry | 
(Continued from page 24) | 


Moreland of Conrac, Inc., as secretary; 
and J. A. Milling, Howard W. Sams & 
Co., Inc., as treasurer. 

The Corporation sponsors the indus- 
try-wide show held in the late Spring 
in Chicago. The RETMA, Sales Man- 
agers Club, AEPEMA, and WCEMA 
cooperate in putting on this annual 
event. 

ok * * 


WILLIAM G. TUSCANY has been named 
to head sales of the newly created 
Semi - Conductor 
Section of Centra- 
lab. 

The new section 
has been estab- 
lished to serve the 
growing transistor 
product field and 
will handle _ tran- 
sistors and diodes 
together with other parts in complete 
assemblies or “packages” of electronic 
circuitry. 

Mr. Tuscany, a Purdue University 
graduate, has been with the firm for 
the past five years. Earl Clemick, who 
will handle the sales of packaged elec- 
tronic circuits, a post vacated by Mr. 


‘Tuscany’s promotion, has been with 


the company for the past four years. 
He is a De Pauw University graduate. 
* * * 


SYLVANIA ELECTRIC PRODUCTS INC.'s 
Radio and Television Division has 
transferred its operations from 254 
Rano Street in Buffalo to Batavia, New 
York. The entire operation will be re- 
located in the new Batavia plant by the 
end of this year . . . TELECTRO INDUS- 
TRIES CORP. has added 20,000 square 
feet of manufacturing space to its pres- 
ent plant at 35-16 37th Street in Long 
Island City, N. Y. The additional space 
will be used for manufacturing opera- 
tions ... DALMO VICTOR CO. has moved 
into its new 180,000 square foot plant 
at 1515 Industrial Way, Belmont, Cal- 
ifornia. Operations of six separate 
plants in the San Carlos-Belmont area 
have now been consolidated in the new 
building . . . WESTON ELECTRICAL IN- 
STRUMENT CORPORATION has opened 
a new Los Angeles branch office and 
warehouse at 2001 South Grand Ave- 
nue ... The Parts Division of SYL- 
VANIA ELECTRIC PRODUCTS INC. has 
purchased a 45,000 square foot plant 
in Titusville, Pa. The plant has been 
operating on a sub-contract basis for 
the past six years assembling elec- 
tronic components for the TV and ra- 
dio industry . . . KURMAN ELECTRIC 
Co., INC. formerly of Long Island City, 
has moved to new and larger quarters 
at 191-193 Newel Street in Brooklyn, 
N. Y. .. . HARMON-KARDON, INC. has 
acquired an additional plant adjacent 
to its present location in Westbury, 
Long Island, N. Y.... CBS-HYTRON has 
opened a modern 57,000 square foot 
plant on Mannheim Road in Melrose 
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- LIM for HER fo poe 


GENERAL ELECTRIC HI-FI MEANS 
ENDURING MUSICAL ENJOYMENT! 


G-E 
GOLDEN CO-AX 
12-inch 
Dual Coaxial 
Loudspeaker 


Combines a 12- 
inch woofer, a 234- 
inch tweeter, and 
built-in electrical- 
mechanical crossover system. Handles 25 
watts of power. Distortion free 

response — 40 to 15,000 cycles... $4495 


G-E CONVERTIBLE 
20-watt Amplifier and Pre-Amp 


Dual chassis design for independent in- 
stallation or use as a complete unit. This 
flexible, low-cost component 


provides7 panel-mounted controls. $9995 
November, 1956 


pace RR mERE mI eccoOE 


Loveliest of all—the gift of great music through the years. 
Awakened for you now in new splendor by the magic wand of 
General Electric Hi-Fi. Here are components for a lifetime of superb 
musical enjoyment. Ideal for anyone who appreciates the finest. 


The incomparable General Electric cartridge puts new brilliance in 
your favorite recordings at modest cost. Ranging upward, you'll find 
General Electric speakers, the sensational 20-watt Amplifier and Pre- 
Amp, and other superb components each adding in its unsurpassed way 
to a quality of reproduction famous in professional circles. Fortunately, 
all General Electric components are sensibly priced. Examine them at 
your local dealer’s, or write today for our free booklet of new Hi-Fi 
ideas. General Electric Company, Special Products Department, Section 
R15116, Electronics Park,. Syracuse, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


FIELD 
TECHNICIANS 


Fe; Broaden the scope 
of your career with Bendix Radio ! 


@ Professional stat 
Get & The canine sininidiietiee 
these BIG 


the leader in its field. 
ADVANTAGES! 


@ Top salaries 
@ Liberal field allowances 
If you have 5 or more years of electronics experience, you 
benefit many ways as a Bendix Radio Field Engineer. 
You will receive full pay while you go to our company- 
sponsored school in Baltimore. Then, you will be 
given a key assignment in the United States 


Write, or overseas with responsibility of 
call or wire maintaining search and surveil- 
EMPLOYMENT lance radar equipment made 


SUPERVISOR Dept. R by Bendix Radio. 


DIVISION OF BENDIX AVIATION CORP 
Towson 4, Maryland 
(Phone VAlley3-2200) 


$ 500 per month? 


That’s a conservative income 


mobile 
radio is 
bursting at 
the seams 


ment needs 
regular, care- 
ful maintenance 


from mobile-radio 


maintenance! 


105-B 205-A FM MODULATION METER 
MICROMETER FREQUENCY METER 


Measures peak deviation +25 
ke. Tunable 25-500 mc. in 
one band. Small, 


Heterodyne type, measures 
crystal-controlled trans- 
mitters on the bench 

0.1 to 500 mc. Price 
$220.00 net. 


rugged. Price 
$240.00 net. 


test equipment is preferred 
by most mobile engineers! 


LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 


At no obligation to me, please send 


0 Free booklet (J Data on Lampkin meters. 
LAMPKIN LABORATORIES, INC. Hitus 
MFM Division Addr 
BRADENTON, FLORIDA City State 


Park, Illinois. The facility will be useq 
to service the company’s tube distribu. 
tors in the Midwest . .. SELECTRO 
CORPORATION has moved into its own 
plant building at 610 Fayette Avenue, 
in Mamaroneck, New York. Some fa. 
cilities are being retained at the firm’s 
old quarters in New Rochelle, N. Y.... 
ERIE RESISTOR CORPORATION of Erie, 
Pa. is building a modern ceramic plant 
in State College, Pa. to be known as 
TECHNICAL CERAMICS. Completion js 
scheduled for late this fali ... APPLIED 
ELECTRONICS COMPANY, INC., manu- 
facturer of marine and industrial com- 
munications equipment, has completed 
a 22,000 square foot plant in South 
San Francisco, California. . . . UNIVER. 
SAL WIRE & CABLE of Chicago has 
opened a West Coast warehouse and 
sales branch at 5107 Telegraph Road in 
Los Angeles. The firm also operates a 
branch in Houston . . . PACKARD-BELL 
COMPANY has broken ground for a 
new service division and distributor 
headquarters on Figueroa Street just 
south of Washington Boulevard in 
downtown Los Angeles. The building 
will contain 30,000 square feet of floor 
space. A 22,000 square foot parking 
facility will be located adjacent to the 
stnucture. ... WHOLESALE RADIO PARTS 
CoO., INC. has opened a new electronic 
distribution center at 1650 Whiteford 
Road in York, Pa. Complete distri- 
bution services will be maintained for 
customers in the area. The firm’s main 
location is in Baltimore, Md. —30- 


Deflection Circuit Analyzer | 
(Continued from page 50) 


shorted turns, the “Q” of the compo- 
nent will be low enough to load down 
the oscillator. The change in oscillator 
grid voltage will be amplified by the 
d.c. amplifier which, in turn, causes 
the neon bulb to stop glowing. 


Using the Analyzer 


In the event that trouble occurs in 
the horizontal deflection and high volt- 
age sections, the horizontal oscillator, 
output tube circuit, flyback transform- 
er, or deflection yoke will most often 
be at fault. To determine whether the 
trouble lies in the horizontal oscil- 
lator, the 15 kilocycle saw-tooth from 
the “Analyzer” is injected into the 
control grid of the TV receiver hori- 
zontal output tube (after removing 
the oscillator tube). The function 
switch is set to “Signal Substitute” 
and the signal is taken from the “Grid 
Drive” terminal. If a raster now ap- 
pears, the set’s horizontal oscillator is 
bad. 

If a raster does not appear, check 
the output circuit. The plate cap is 
removed from the horizontal output 
tube and this cap is connected to the 
“Xfmr. Drive” jack of the “Analyzer.” 
The function switch is set at “Signal 


Substitute.” In this test, the 6BQ6 of 
the “Analyzer” supplies the signal to 
drive the flyback transformer and out- 
put circuit. If high voltage and raster 
are now produced, it is apparent that 
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the trouble is between the grid and 
plate of the output tube. In this case 
check the screen and cathode voltages 
of the output tube first. It is assumed 
that the tube has been replaced. 

On the other hand, if no raster is 
produced by this test, the trouble must 
be in the output circuit made up of the 
damper tube, flyback transformer, de- 
flection yoke, width coil, etc. An “Over- 
load” pilot light on the front panel of 
the “Analyzer” is used for locating 
troubles in the output circuit. This 
pilot light should glow dimly when the 
“Analyzer” is connected to the plate 
cap of the TV receiver horizontal out- 
put tube. If the “Overload” bulb is ex- 
cessively bright, too much current is 
being drawn in the output circuit, 
probably caused by a shorted compo- 
nent. The receiver should be turned off 
before damage can result. The next 
step is to disconnect components in the 
horizontal output circuit until the over- 
load no longer exists. The last compo- 
nent disconnected before proper opera- 
tion is restored is the defective one. 

If the “Overload” indicator does not 
light, look for an open circuit in the 
output section. Replace the damper 
tube. With the receiver turned off, 
check the continuity of the “B+” cir- 
cuit through the flyback transformer 
to the plate of the horizontal output 
tube with an ohmmeter or the con- 
tinuity tester in the ‘Analyzer’ 
(switch position 3). 

If the previous tests have not lo- 
cated the trouble, check the flyback 
transformer. The presence of as little 
as one shorted turn in this transform- 
er can keep the circuit from operating 
correctly. For this test, the “Func- 
tion” switch of the “Analyzer” is set 
to “Short Test.”” The high voltage rec- 
tifier lead of the transformer goes to 
the “Test” jack on the instrument; the 
horizontal output tube lead of the 
transformer goes to the ground con- 
nector. If the neon bulb goes out, the 
transformer should be replaced. The 
deflection yoke is tested in the same 
manner. 

The vertical deflection circuit in a 
TV receiver is somewhat simpler than 
the horizontal circuits. To check the 
vertical oscillator, set the ‘‘Function” 
switch to the “Signal Substitute” po- 
sition and feed the signal from the 
“Vert. Drive” jack to the grid of the 
vertical output tube. If vertical de- 
flection is produced when there was 
none previously, it is evident that the 
vertical oscillator is the cause of the 
trouble. On the other hand, if vertical 
deflection is not produced, the defect 
is probably in the output circuit. The 
vertical deflection yoke may then be 
tested in the same way as the hori- 
zontal section. 

Servicing by use of a systematic 
procedure which divides the television 
circuit into its simple parts results in 
a great saving of time. The process of 
signal substitution described in this 
article can be applied to any part of 
the receiver although its greatest 
value as a time saver is in the trouble- 
shooting of deflection circuits. -—3Q- 
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KAY-TOWNES 
K9 Antenna 


Even better than the famous 
BIG JACK and perfect in 
COLOR, too. 


just LOOK at these features : 
m of snap-out with simple | 
g device. Keeps al 
diy in line. 

ast clamp. 


@ New syste 
sure locking | 
elements rg! 


@ Positive action m 
@ Rugged construction. 
@ New design snap-loc 
more compact shi 
ealer receives n 
 erory-perfect condition.) 


ith level 
i rformance WIN Ne") 
” 3 ot better color viewing- 


In color or in black and white it’s the 
picture that counts, and for the best 
picture in either color or black and white 
Kay-Townes’ new K9 offers the level 
gain performance so necessary to good color reception. Yet, with 
all this, it outperforms a 10-element yagi. Field-tested over 

the entire land under every weather condition, it bears the 
stamp of Kay-Townes engineering . . . guarantee 
of a quality TV antenna. 


K3 METROPOLITAN pres = 


Here’s the all-’round antenna best suited to metropolitan 
and primary areas where top performance, compact 
design and easy installation is desired—check it and 
you'll agree it’s the finest metropolitan antenna available. 


IN STOCK AT BETTER JOBBERS 


KAY-TOWNES 


ANTENNA COMPANY 
BOX 593 * ROME, GEORGIA 


Streamlined 


TUBE TESTERS 


The Experimenter or Part-time Serviceman, who has Sp eedy, yet efficient operation 
delayed purchasing a higher priced Tube Tester. is accomplished by: Elimination 
The Professional ate sgeer who needs an extra of old style sockets used for 


Superior's New Model TC-55 


NA / 
‘Ifo 


Tube Tester for outside calls pestis obsolete tubes (26, 27, 
The busy TV Service Organization, which needs _ 57, 59, etc.) and providing sock: 
ets and circuits for efficiently 
testing the new Noval and Sub- 
¢ You can’t insert a tube in wrong socket. Separate sockets are Minar types. 

used, one for each type of tube base. ¢ “Free-point” element i 

switching system Any pin may be used as a filament pin and gg ae Sa 
the voltage applied between that pin and any other pin, or even = charts and streamlined carrying 
the “‘top-cap”. ¢ Checks for shorts and leakages between all case. 

elements. Provides a super sensitive method of checking for 


extra Tube Testers for its field men. 


shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. ¢ Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast-action 
snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. 


TESTER 


. = all a a tubes... 
n the set . . . out of the set . . . in the carton!! 


© A complete picture tube tester for little more 


Superior's New Model TV-11 
Standard Professional 


TUBE 
TESTER 


% Uses the new self-cleaning Lever Action Switches for individual 
element testing. Because all elements are numbered according 
to pin-number in the RMA base numbering system, the user 


PICTURE 
TUBE 


Superior's 
New Model TV-40 


than the price of a ‘‘make-shift” adapter!! 


The Model TV-40 is absolutely complete! Self- 
contained, including built-in power supply, it tests 
ee geod tubes in the only practical way to efficiently 
st such tubes; that is by the use of a separate 
instrument which is designed exclusively to test 


can instantly identify which element is under test. Tubes 
having tapped filaments and tubes with filaments terminating 
in more than one pin are truly tested with the Model TV-II 
as any of the pins may be placed in the neutral position 
when necessary. 

% The Model TV-I! does not use any combination type sockets. 


instead individual sockets are used for each type of tube. 
Thus it is impossible to damage a tube by inserting it in 
the wrong socket. 

% Free-moving built-in roll chart provides complete data for 
all tubes. 

% NOISE TEST: Phono-jack on front panel for plugging In either 
phones or external amplifier will detect microphonic tubes or 
noise due to faulty elements and loose internal connections. 

EXTRA SERVICE — The Model TV-Ii may be used as an extremely 

sensitive Condenser Leakage Checker. A relaxation type oscillator 


the ever increasing number of picture tubes! 


SPECIFICATIONS 
Tests all magnetically deflected picture 
tubes from 7 inch to 30 inch types. @ 
Tests for quality by the well estab- 
lished emission method. All read- 
ings on ‘‘Good-Bad”’ scale. @ Tests 
for inter-element shorts and leak- 
ages up to 5 megohms. e Test 
for open elements. 


incorporated in this model will 
Model TV-40 comes abso- detect leakages even when the 
lutely Pa ge = = $ frequency is one per minute. 
ing else to buy. House The model TV-11 operates on 105- 
in round cornered, B. 130 Volt 60 Cycles A.C. Comes NET 
= i housed in a beautiful hand-rubbed 
. “es -S 


oak cabinet complete with portable 
over. 


TRANS-CONDUCTANCE TUBE TESTER 


* n ? # TESTING TUBES *% NEWLY DESIGNED FIVE POSITION LEVER 
Superior’s New Model TV-12 —  enstoys improved TRANS-CONDUCTANCE circuit. An” SWITCH ASSEMBLY. Permits application of 
in-phase signal is impressed on the input section separate voltages as required for both plate 
of a tube and the resultant plate current re and grid of tube under test, resulting in im- 
is mooseres. ie yy~ the akan ok e proved Trans-Conductance circuit. 
me of simulating e@ manner in whic ubes 
actually operate in Radio & TV receivers, ampli- At Bape eee tel 
fiers and other circuits. Amplification factor, plate ' a a | A sa 4 and a i 
resistance and cathode emission are all correlated ested only under dynamic conditions. The 
in one meter reading Model TV-12 will test all transistors in that 
' z approved manner, and-quality is read directly 
% NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped on a special “transistor only’ meter 50 


transformer makes it possible to compensate for 
Model TV-12 
housed in a 
some rug 
portable cab Me 
sells for only 20 


4 voltage variations to a tolerance of better than 
¥ SAFETY BUTTON—>protects both the tube under test 

EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 


and the instrument meter against damage due to 
overload or other form of improper switching. 


ALSO TESTS 
TRANSISTORS! 


| mmm (ni 
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SPECIFICATIONS 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
0.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 


CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good-Bad scale for 
checking quality of electrolytic condensers.) 


REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: —6 to +18 +14 to +38 +34 to +58 


The new 
Model TV-50 


A versatile all-inclusive GENERATOR which 
A.M. Radio ¢ F.M. Radio « Amplifiers 


wave audio signal. e BAR GENERATOR: 


provided: 189 Ke., 262.5 Kc., 456 Kc., 


\ » 


color burst frequency.) 


MODEL TV-50 comes abso- 


Superior's New Model 670-A 


SUPER-METER 


Built-in ISOLATION TRANSFORMER reduces pos- 
sibility of burning cut meter through misuse. 


The Model 670-A comes housed, in a rugged 
crackle-finished steel cabinet complete with 
test leads and operating instructions. 


28% 


ino 


ADDED FEATURE: 


provides ALL the outputs for servicing: 
¢ Black and White TV © Color TV 


R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 190 Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. e 
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine- 
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked 


Projects an actual Bar Pattern on any 


TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20 
vertical bars. ¢ CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non-shifting 
horizontal and vertical lines interlaced to provide a stable cross-hatch effect. 
e DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any 
color TV Receiver tube by the Model TV-50 will enable you to adjust for 
proper color convergence. e MARKER GENERATOR: The following markers are 


600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 


2000 Kc., 2500 Ke., 3579 Ke., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 ‘Ke. is the 


All prices net, F.O.B., 
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MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Ore Total Pri 26.95 
Dept. D-291, 3849 Tenth Ave. — to within 10 dave, palace $5:00 
TRY ANY Row York 2%, ¥. o Model TV<t2. 0 Total Price $72.50 
22.50 within 10 . Balance le 
f the instruments on this or Tmonthly for 5 months 
° ' u . cakes 28.4 
d Please send me the units checked. | agree 0 er =: io dye. "Balance $3.30 
on the facing page, for 10 days to pay down payment within 10 days and monthly for 6 months. 
" to pay the monthly balance as shown. It 0 ecto witha 18° PRs Sy 
before you buy. If completely satis- is understood there will be no finance or monthly for 6 months. 
interest charges added. It is further under- 0 Model TV-40........ Total Price $15.85 
fied then send down payment ond pay stood that should | fail-to make payment pone Bog ng a a 
balance as indicated on coupon. No when due, the full unpaid balance shall CD Model TV-50........ Total Price $47.50 
J r ‘ rege become immediately due and payable. paca Bg aa pF ag Balance $6.00 
Interest or Finance Charges Added! 
lf not completely satisfied return Same 
unit to us, no explanation porns 
necessary. os eo ene 
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TV sets instead of 


turers’ types. 


Three Types 


as poe wm A 


me 


z! 


Shean tha oer eatiat cadet 


shaped type for GE 


navox TV receivers. 


"skin-packed” 


them ... keeps 


List Price: 


Lae es ae 


Se ee ee 
- S * ASS ¥ oN 
: SS 


“SKIN-PACKED” 
Now at your IRC distributor on 


cards. “Skin-packing” protects 
dual diodes before you buy 


after you buy them... type 
and style areclearlyidentified. 


99cH 


w LARC Dual Diodes 


“ Replacements for TV 


The perfect replacements for dual 
diodes now being used in many 


vacuum tube 


diodes. Full IRC quality ... all 
exact duplicates of manvufac- 


D-3 


D-1: common cathode, dome- 
shaped. type for GE, Hallicrafter 
and Muntz TV receivers. 


D-2: common cathode, cylindrical- 


TV receivers. 


D-3: series type, dome-shaped 
diodes for Admiral and Mag- 


perforated 


them fresh 


$1.65 


INTERNATIONAL RESISTANCE CO. 
Dept. 483, 401 N. Broad St., 
Phila. 8, Pa. 
In Canada: International 
Resistance Co., Ltd., 
Toronto, Licensee 


Spot Radio News 
(Continued from page 12) 


Much better current regulation, as well as stability, can 
be obtained by using a well-designed constant-current 
source. The source in use at the Bureau (a special elec- 
tronically regulated power supply) has a regulation of 
one part in 10° for a load variation of from zero to 100 
ohms, while the stability is + one part in 10° per hour. 
Stabilities of + one part in 10° have been observed over 
periods of from five to ten minutes. With this source, r.f. 
power levels at the thermistor from 100 milliwatts down 
to 100 microwatts were measured with respective accu- 
racies of .05 to 5 per-cent. 

The design of this bridge circuit permits the inclusion of 
a self-balancing feature by having the amplified output 
of the bridge control the amount of shunt current. The 
improvement over present-day commercial bridges is about 
ten to one in the power range, and as much as 100:1 in 
the percentage accuracy, with the greatest improvement 
at low levels. 


THE RECENT NATIONAL radio and television show in 
Great Britain revealed that a number of British TV set 
manufacturers are using electrostatic-type picture tubes. 
Portables with 9- and 12-inch screens are also the vogue, 
exhibits disclosed. 

Many electronic robots were also on view. One device 
shown, an electronic random-number indicator, selects 
winning numbers of government premium bonds. Other 
exhibits included an electronic letter-sorting machine 
claimed to herald a revolution in the handling of mails; 
it enables a postman to divide mail into 120 divisions as 
against the normal 48 divisions of hand sorting. Also at 
the show were an electronic telephone switcher and the 
prototype of a speaking clock controlled by a quartz crys- 
tal which, it was said, gives a maximum error of 1/200th 
of a second in 24 hours. 

One of the highlights of the affair was the FM trend. 
By the end of the year, over 84 per-cent of the population 
of the United Kingdom will be able to receive FM. As a 
result, industry in Great Britain is going all out for the 
replacement of old chassis operating only on AM. 


SINCE THE ISSUANCE of the June FCC order on TV 
allocations, authorizations for stations have been side- 
tracked, and instead flurries of briefs with comments, 
counter-comments, appeals, and new requests have hit the 
Commission. Hundreds of such cases are now on the dock- 
ets, and specific grant action has just about halted. The 
only TV activity in new station business was, as this 
column was written, in new-call assignments, as indicated 
on page 113 of this issue. 


NEW ELECTRONIC DEVELOPMENTS have begun to have 
a decisive impact on our way of life. 

During the recent convention in San Francisco, facsimile 
demonstrated its dynamic value when a New York daily 
used this photoelectronic method of transmission to publish 
California editions of convention papers, only hours after 
the stories were wired in. As the convention reporters 
phoned in their copy, the information was fed to linotype- 
machine operators, type was set, pages were made up 
and fed to facsimile machines linked to the coast. In San 
Francisco, the facsimile film was developed, sped by motor- 


| cycle to engravers, and four hours later complete editions 


were off the presses. Copy was transmitted at the rate of 
175 square inches per minute; an entire issue took about 


| a half hour to transmit. 


Elsewhere, to aid in the solution of the increasingly 
complex problem of air-traffic control, a commercial ver- 
sion of the charactron shaped-beam tube, with a nineteen- 
inch screen, which has been used for some time in the 


| Sage system of military aircraft surveillance, has been 


developed. 
Instead of a blip on a radar screen that is sometimes 
surrounded by unwanted reflections from geographical 
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features or buildings, a moving diagram is provided by 
the system using the new tube. In addition to indicating 
the relative positions of the aircraft and showing move- 
ment across a map diagram, the system with the new tube 
actually prints letters and numbers to represent such 
information as flight number of the plane, speed, and 
altitude. All of this information is superimposed on a line- 
map diagram of the airfield area, eliminating all of the 
clutter or non-essential geographical shapes picked by raw 
radar. 

Each cluster of numbers and letters moves on the map 
screen in relation to the airplane’s movement in flight, 
and the numbers and letters in each cluster change as 
often as necessary to provide current information. Thus a 
control-tower operator engaged in directing air traffic can 
assimilate a tremendous amount of information from many 
radar sets, relating to a number of airplanes. 

The charactron shaped-beam tube is essentially a device 
for displaying letters and numbers on a cathode-ray tube. 
The tube screen resembles that of a conventional television 
tube. In the tube, electrons are squirted or projected 
through a tiny stencil in which each opening is shaped like 
a letter or number to be reproduced. When the electron 
beams thus shaped strike the phosphor-coated screen, they 
reproduce a visible letter on the screen. The location of 
each character on the screen can be exactly controlled. 
The new tube, it is said, has a capability of reproducing 
letters and numbers, or specially-designed characters, at 
a rate in excess of 20,000 characters per second. Because 
each is formed by a carefully engraved or predetermined 
shape in the tiny stencil, the fidelity of reproduction of 
these characters is claimed to be uniformly high. 

Also on tap in the busy electronic wonder world are 
radio units in traffic lights that can be used for public- 
address purposes to avoid panic during emergencies. De- 
scribing their operation, a traffic-communications expert 
said that voice messages could be given to motorists and 
pedestrians through traffic-light equipment, by using am- 
plifiers mounted in the same cabinets containing intersec- 
tion radio-tone control units. 

At the Wright Air Development Center another exciting 
electronic development has made its appearance; an air- 


borne TV system which may be used in jet aircraft re- | 


connaissance by the U. S. Air Force. 

Unlike the systems which have been used on occasion 
to relay TV signals from one ground point to another by 
way of a slow-circling plane, the modern method is a self- 
contained station. It is said to be so compact that it can 
be carried in a single-seat aircraft. 

To cover a wide area, two unmanned TV cameras are 
used in a plane. Signals from the plane are transmitted to 
the ground control point where they are picked up by a 
receiver. There, the picture may be instantaneously photo- 
graphed on 35-mm film which can be processed, it is 
claimed, in less than a minute. The picture can then be 
projected on life-size screens at the control point, or re- 
layed to other locations. Also, pickups from slower moving 
aircraft may be observed, live, on standard fine-line moni- 
tors. 

In addition, data, such as time and position, may be 
automatically printed on the film. And, according to the 
system’s designers, it is also possible to slow or stop TV 
pictures, taken at high speeds, without a blur of ground 
movement. 

Electronics is truly shaping our world, setting.an excit- 


ing pattern for the future. a inte L. W. 
NEW CALL LETTER ASSIGNMENTS 
STATE CITY CALL CHANNEL 
Conn. Hartford WTIC-TV 3 
Minn, Minneapolis KMGM.-TV $ 

(Formerly 

KEYD-TV) 
St. Paul KCTE-TV 2 
N. Dak. Williston KUMV-TV 8 
S. Dak. Deadwood KDSJ-TV 5 
Tex. Brownwood KNBT-TV 19 
Va. Newport WACH-TV 33 

News (Formerly 

WYOU-TV) 
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New L(R)c Fuse Resistor’ 


Easy To Use 


IRC’s new fuse resistors are 


rectangular-shaped, plug-in 
types for fast, easy replace- 
ment. Famous IRC quality 


in every respect. 


Two Types 


A A ae ee ma 


{ 


| FR5.6 


ioe oes ee 


| FR7.5 


a 


sa 


Popular. values meet re- 


i te ee 


ee quirements of most sets. 
; a os FR5.6...5.6 ohms. FR7.5 
ss FD ORS. 


‘ 
t 
i 
: 
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“SKIN-PACKED” 

IRC fuse resistors are 
sheathed in protective 
plastic film from the mo- 
ment they leave the IRC 
factory until you install 
them! Type and range are 
clearly identified on 
each card. 


List Price: 75¢ 


INTERNATIONAL RESISTANCE 
Dept. 483, 401 N. Broad S?., 
Phila, 8, Pa. 
In Canada: International 
Resistance Co., lid., 
; ages 
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L \ALUES! at LESS than the PRICE of KITS! 
. n oe | 
NE 
LAFAYETTE SIGNAL GENERATOR W POCKET AC-DC VOM muttite 
- ohm per <a STER 
NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED volt Sensitivity on both DC and AC 
INSTRUMENT OF SUCH ACCURACY AND QUALITY 160 ua 3 METER - 
BEEN OFFERED AT SUCH A PRICE! 1% PRECISION 4 
@ FREQUENCY 120 KC TO 260 MC 5 RESISTORS 4 
@ 120 KC TO 130 MC ON FUNDAMENTALS ILVER CONTACT 
@ LABORATORY ACCURACY AND QUALITY SELECTOR SWITCH 8 
A completely wired and tested instrument not to be confused 7 
with units sold in kit form at almost the same price, but with FULL a 
S quality, and accuracy of instruments s = $¢ mee its Price. ae SCALE RANGES 7 
overla 3 generate signals 0! - . ‘olts: 
S20KC—-1D00KC, IMC—3.2MC—11MC, 11MC—38MC and 500; ‘0-100 wens”? O: r) 
37MC—130MC ail on fundamentals with d Volts: 0-10; 0-50; 0-50n, f 
from 120MC to 260MC, Selector switch gives instant choice 0-1000 Volts ry 0-500; 
of ranges. Switch gives choice of internal modulation of 400 500 ve ans Current: & 
2.50 CPS or use of any external source at other Laie eevee For Resistance: 0-10K ma — a 
audio testing the 400 cycle signal can be used separately. — Decibels: — 30-1 Meg eens 
Outputs are dulated RF, dulated RF and 400 CPS audio, RF output is in excess of 100,000 +20 te 36 20 te +22; 
microvolts and jacks are provided for choice of either high or low RF output. sy is insured 0.775 Vv db (0 db — BF. 
by special circuit design. Has a fine adjustment RF control. AF output is 2-3 voits, input is 4 mmtd we 5 Sepecity: 250 
volts across 1 megohm, Large clea: 5 inch etched dial plate and pointer are prot d by t p t +2 mfd—.003 PUT 
tic bezel. Common AF terminals for EXT-MOD input and INT-AF for audio tests eliminate need 0-10 ~s wood Ranges: 
special AF ——— connectors, Machine engraved panel lettering. Handsome y metal case with + 0-50; 0-500; 0-1000 New 1 
ng e, Measures 61/2” x 10” x 41/2”, Comes complete with pair of leads. AC line cord th 
and plug. Operates on 105-125V 50-60 cycle AC. Shpg. wt., 8 lbs. w 1s 
LAFAYETTE LSG-10 SIGNAL GENERATOR 22.50 Best Buy in America! tor pe 
D iis Multitester ise complete repred 
AFA APA A ° A igh quality and sensitive 160 mi es 
ad rote on both AC and DC, Si 00 o distor 
e Precision resistors, 3” meter, F, ngle selector switch, 1 % qualit 
. with metal boteeeeiness. In ‘eltenctinn Prarie, Versatility, poem 
COMPLETELY WIRED AND TESTED | ity’ Fence woovirs 5 "s8igeaet and shelging fit Rape mea 
8 . Secon i a 
© TWO INSTRUMENTS IN ONE Complete with test leads and’ Sates! 4812x184”, can b 
© CHECKS ELECTROLYTIC, PAPER, MICA AND RW. 37, atteries. Shipping weight ps 
iC CONDE MURAI “vv rere evesseseriveysonsoecscosis plifier 
@ 4 DIRECT READING CAPACITY SCALES FROM 5 Complete 8.93 contro 
= — FD TO ee ad on H : a, 
---- A. tL, SHORTS, LEAKAGE AND IGH SENSITIVITY 20,000 OHM ai 
« 2 BESISTANCE RANOES PROM 100 10 5 PER VOLT DC 10,000 OHM PER 
VOLT AC MULTITESTER FREG 
Here is a “must” for servicemen and lab technicians. A ? LOOK AT THESE een. 
pletely. self ined AC operated capacitance and FULL SCALE RANGES! and 1 
resistance bridge, plus a quick check for in the set test- 4 1-12A 
ing. a NY direct reading scale has 4 ranges of .00001 tortior 
-.005 » 001-.5 MFD, .1-50 MFD and 20-1000 MFD. Sie on 
Resistance rl 100-50,000 OHMS and 10,000 A on 
to 5 megohm, ick check feature enables you to check featur 
34 so capacitors for shorts, open or intermittent while in cir- aotue 
e cuit—no need to remove them from the set till you're D 
sure they need replacement, Leakage test switch gives KT-II 
you choice of 25, 150, 250, 350 or 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50%. ration is simple and accurate, using 
a@ magic-eye tube as the null detector. Attractively finished steel case with etched panel and rounded 
corners, measures 141/2”L x 8¥/4”H x 5”D. Shpg wt. 19 lbs. See 
PRODEL LCG .........cccccccvcccssvvcccrvscccseeesccesssesevssesecevssocessssosseessteeneeevenessenneenevennenesereeeeessevaneeerss NET 34.50 ; 
\ a 
LAFAYETTE CAPACITOR-RESISTANCE TESTER e 
COMPLETELY WIRED AND TESTED The new Lafayette -high sensi- ¥ 
tivity Multitester i £ 
COMPLETELY WIRED AND TESTED instrument (nota kit); Te ate Hi 
© CHECKS ALL TYPES OF CONDENSERS FOR dition to its unusual sensitivit ¥ 
21 30 CAPACITY, LEAKAGE, OPEN SHORTS OR of 20,000 OHMS PER VOLT 
a INTERMITTENT CONDITION PER wT D_ 10,000 OHMS ! 
VOLT ON A.C., and the g 
of its rangec, It le packed wick ‘ 
1 d accurate bridge type circuit measures capacitance in , it is packed with 
A stable and seo01 008 MED, 001 to .6 MFD, -1 to 50 MFD and go ty yy 4 
20 to 1000 MFD. Two resistance ranges of 100-50,000 and 10,- ¢ selector Swltah. e 
000 to 5 megohms. Check leakage under actual load with choice | 35 ua 3” meter. Dependable, rugged and accurate. Even the i 
of 25, 150, 250, 350 or 450 volts available by selector switch, | test leads are heavy duty with high voltage insulation Volt- 
Power factor control from 0 to . Checks for leakage, open, | @fe source required for low capacity range is 120V A.( -“ a 
short, or intermittent operation. All readings taken directly off high range capacity and inductance scale is 6V A.C. Attrac- j # 
soales after settin, = ric oye to a. ne cnet Ryn Foo Biaatio tone —_ metal bottom, Size 61/4"x41/4"x2 Vo" | ' 
tai . Attractive nished steel case wi ‘ou i atter . 
saa ond. "etched panel. Operates from 110V AC. Size 99%”L x |RW-30A...00 ee ee 4" O58 a 
"Hx 51/4"D. Shpg. wt. 10 lbs. meee mly, Bac . ‘ 
8 “ae: corte Te NET 21.50 __In lots of 3, Each 19.25 ; 
4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS Rene 
FOR SPEAKER AND EARPHONE OPERATION 


POCKET SIZE 4 L x 3-5 16 Wx 1 D BUILT-IN ANTENNA! REQUIRES NO EXTERNAL ANTENNA OR GROUND' 


Lafayette engineers have designed this fascinating 4-transistor superhet receiver kit in a unique and interesting form. It is, 
by itself, a completely self-contained, pocket sized personal portable set which operates a miniature earpiece so only you can 
hear; by plugging into the KT-96 kit listed below, it is instantly converted to a full 6-transistor home radio, complete with 
speaker for the entire family to enjoy. Circuit features use of 4 transistors (2 high frequency and 2 audio type) plus a ger- 
manium diode, 2 1.F. ges and built-in high gain ferrite core and antenna. The result is a sensitive, stable and selective 
set covering the entire broadcast band. Requi no outside antenna or ground connection. The kit is furnished complete with 
transistors and all parts, including battery and chassis already drilled and punched. The earpiece and carrying case are 
= items, not supplied. All necessary pictorial and circuit diagrams are furnished with simple, easy-to-follow instruc- 
ons. 


ooesNet 19,95 


KT-94 —Kit, shpg. wt., 2 Ibs...,... ooee 
MS-311—Leather Carrying Case...... 
MS-260—Super power dynamic earpiec 


2-TRANSISTOR PUSH- PULL OUTPUT KIT WITH SPEAKER SELF-CONTAINED IN BEAUTIFUL PLASTIC CASE 


@ CONVERTS 4-TRANSISTOR KIT INTO A 6-TRANSISTOR HOME RADIO WITH SPEAKER 


Add a completely transistorized push-pull audio stage to your 4 transistor receiver. Complete stage including speaker and case 
measures only 3” H x 2%” Wx 1%” D. Plugs right into 4 transistor kit above. Converts your 4 transistor set to a 6 
transistor plus diodes superhet receiver. Performance equal or superior to commercially wired sets selling at more 

the price. Kit includes 2 transistors, 2 transformers, 2%” PM speaker, pre-punched chassis, speaker case to hold entire 


stage, battery, hardware, instructions and diagrams, 
KT-9E—BhG, Wt., 1 WD... ceceecevccerecereseceveseeeeersresensseeseseeeeers cooccecee NOt 13,50 
100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 


NEWARK, N. J., 24 Central Ave. 


JAMAICA 33: N.Y. 165-08 Liberty AVe, Write for FREE Bargain Packed Catclog! ppony wy. 542 £. Fordham Rd. 
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35 WATT HI-FI AMPLIFIER KIT WITH METERED OUT- 
PUT AND 4 PUSH-PULL PARALLEL NEW EL84 TUBES 


New Lafayette high power amplifier kit 
with @ host of features not in any other 


reproduc! 
todes provide high peak power and lo’ 
dis' — required for Petter ‘audio 
uality. 


Qi 
versatility and 
a cu 


ing adjustment to minimize hum, 
can be switched to indicate either re- 
cording voltage or output level of am- 
plifier. Features rumble filter, loudness 
control, separate bass an —, = 
trols, silencing switch, ‘speaker 5 
switch, output balancing ‘djustment and monitoring jack. 


SPECIMICATIONS 
Poraueney re NSE: + 1 db 20-40,000 cps. HUM: 85 db ro sated one. 
POWER OUTPUT: 35 watts with 4% total distortion at tall vated ou INPUTS: 
TV ett pinenetio , Crystal Phono, (') UT iMPe 'DANCE: 4,8 
and 16 ohms; high impedance for tape recorder. UBE COMPLEMENT: 8-12AX7, 
1-12AU7, x ae 3s 5U4. FEED BACK: Negative feedback loops virtually eliminate dis- 
tortion. ova 


ay 60 o4 28 watts with auxiliary power receptacles. 
2” 9%” D x 4%” H. 


and advanced engineering 
th sim- 


WER: 1 
ble escutc! Ray Size 1 
A combination of high Saee "nigh fdelity, gleaming beauty 
features unmatched at even twice the price, Supplied in complete kit form wi! 
plified easy-to-follow instruction sheets. Shpg. w., 25 Ibs, 


KT-115—Complete Kit, ..cccccccsscrsccssesceeeccesesecctscccsscessccses Net 59.50 


HIGH FREQUENCY TWEETER 


WITH ACOUSTIC LENS 
DIRECT IMPORTATION 
MAKES THIS PRICE POSSIBLE! 


@ FREQUENCY eevee FROM 2000 
CPS TO BEYOND AUDIBILITY 

@ LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 

@ HANDLES 25 WATTS OF POWER 

© PRICED EXCEPTIONALLY LOW 


New high frequency | tweeter featuring ° louvered acoustic lens for uniform sound 

of h up to 25 watts of | nee ag wage power. The 
of high frequency  ptee is overcome the natural wide 
the short horn and the acoustic lens . ich disperses and 
igh notes smoothly throughout the entire listening area. The lens is 


directional tendenc 
dis: 


dance. “Sine: 4 mt 
network, SLM, 
tions. Shpg. wt., 5 

HW-7 


2 WAY SPEAKER SYSTEM 
40- 16,000 CYCLES 


A modest budget need no longer limit your Hi-Fi aspira- 
tions. The system consists of the G.E. 12” woofer with — 
heavy 14.5 oz. alnico V magnet and 1%” ~~ Boe voice 

coil rated at 25 watts; the new metal ca: 3 cone type tweeter; and the LN-2 
erossover network with level and brilliance control. Both tweeter and network are 
described on this page. The complete 2-way speaker system covers the frequency range 
40-16,000 cycles. Shpg. wt., 16 lbs. 
SY-87—Complete System. .....cccecscccevcccccccccssvccsccccccvccccsccceN@l 27eG0 


SY-86—Complete System, same as above except me. Bw: id Tweeter with acoustical lens 
is supplied instead of HK-3. Shpg. wt., 20 Ibs... - Net 36.50 
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Mail Order Center 
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ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 


Radio ar 


PA 


ALL AT GREAT SAVINGS F yr 
y mine er and ch 
CHUCK SEND FOR YOUR FREE 


nici FULL “OF 
COPY TO-DAY 


BUYS! 


@ SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 
© einen REQUIREMENTS FOR 
@ GROUNDED GRID TRIODE AM- 
PLIFIER 


@ ARMSTRONG gh CIRCUIT WITH 
FOSTER-SEELEY DISCRIMINATOR 
@ AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

zee excellence of its design ny oo hy of 
components combine to provide this compact 

high: fidelity FM-AM tuner with superb 
acteristics normally found in units costing sev- 
eral times as much, and with performance un-. 
believable at this low price, Features Armstrong FM circuit Le none and Foster-Seeley 
——, Simplified tuning with side-rule dial and fiywhee! iterweil 
lefeat circuit combined with tuning control, Ntrective etched copper-plated 


and lacquered 
SPECIFICATIONS 
ceeavency RANGE: FM, 88-108 MC; aM, 530-1650 KC, ANTENNA caeet: 
ohms; Fr hi moet antenna. 


; AM, Ferrite loopstick and high — TROLS: 
oa function — for A ning/AFC defeat gontrel, Dis- 
TORTION: than 1%, rated output: FREQUENCY RESPONSE: FM, + 5 db 20 to 
20,000 cps; AM, + 3 db 2 ornir VITY: FM, 5 uv for 30 db quieting; 

» Loop sensitivity 80 BMT waeLe ViTY: yu 200 KC bandwidth, down — 
375 KC FM discriminator peak to Deak phone AR AM, 8 KC bandwith, 6 db down, 
IMAGE REJECTION: 30 db minim Pa LEVEL: 60 db below 100% modulation. 
TUBE COMPLEMENT: 2- ag 1- 6BA , 1-6BE6, 2-6AU6, 1-6AL5 plus 1-6X4 ¥ 
SIZE: 5%” high x 9%” wide x 9%” oy (excluding knobs). CONSUMPTION: 30 watts. 
For 110- tov to cycles AC, ‘Less m etal case. Shpg. wt., 9 Ibs. 

KT-100 Complete kit, less cage. Deiat oietee aneesiecdugioiaanaaee 


LT-10 —Completely wiand.. -+» Less metal case, 


TWEETER 


alata 20 WATTS OF POWER 


METAL-CASED CONE TYPE HI-FI 

FREQUENCY RESPONSE 2000 -16,000 CPS 
Highest quality cone type frequency tweeter having 
a tangs from 2000 to 16 Oe cycles. Especially efficient 
at higher end of A 3, spectrum where other cone ty; 
tweeters tend to lose clarity. and volume. Entire] 
in a metal case with a base so that it can stand by itself 
or be mounted on a flat surface with mounting bracket 
supplied. Rated to handle 20 watts of power. A Lee 
over network is required; the Lafayette LN-2 is deal, 
Voice coil impedance 8-16 ohms, Size: 34%” x see 
x oo Shpg. wt., 3 lbs 


cihinsileanih te cinimnpaiidas tales Net 5.95 
CROSSOVER * in nosscure ay 2008 Cas" 


© BUILT-IN LEVEL BRILLIANCE CONTROL 


ans of a attenedie variable ti alance by 
control. Control has a 21/2 ft. long cable for re- 
letwork matches 8-16 ohm 


Sif upene 
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"165: 08 Liberty = 
’ JAMAICA 33; N. Y. 
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FREE 
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FALL PRICE SMASHERS | 


TOP QUALITY MERCHANDISE 
LOW «++ LOW « «+ PRICES 


RECORD 
CHANGER 
BARGAINS 


COLLARO RCS4: New 4 speed inter- 
mix, automatic shut-off, weighted 
turntable, manual position, plug-in $29 95 
head, 4 pole motor. 
WEBSTER NEW 4 SPEED: changer with Magic 
Mind. Automatically changes from 331/3 to 45 
~ as the record drops. New 16 RPM speed. 

ith ceramic cart, dual sapphire 
Spe stosaslaanatlgerege ade $24.95 
With 4 pole motor & GE RPX050A $27 95 
Reluctance cart & dual sapphire styli. . . 


MONARCH MDL UAS: British made, 4 

speed, weighted turntable, intermix, $29 95 
automatic stop and shut off, heavy 

duty 4 pole motor, rubber turntable Less 

mat. Reg. $49.95. Cart. 


RECORD CHANGER BASES & BOARDS 
‘or the changers listed 


f 
BASES. -.$3.89 MOUNTING BOARDS... .$1.95 
12” Ball Bearing Phono Slides....... pr. $1.95 


naa 


DYNAKIT 
MARK II 


The most compact 
high fidelity 50 watt 
amplifier made. 100 
— o—_. pegged d 
ation distortion less . 

than 1% at 50 watts, —*? om @Qr 
less than .25 % — ; 

85 watts. Respo 

6-60KC +.5db = ldb 20-20Kc. Input 1.5 volts 
for 50 watt output, Damping factor of 15. 8 and 
16 ohm taps. Uses 2-EL34, 6AN8 and 5U4GB. 
Complete with “ a Prewired XXXP 
circuit board. “— top ie parts used 
throughout. With ttom cover an 

cage. 27 lbs $69 9.15 


Metzner 
Starlight 
Transcription 
Turntable 


Continuously variable speed from 16 to 83 R.P.M. 
Built-in illuminated stroboscope. Wow and flutter 
less than 40 db low recording level. Massive 
ined aluminum turntable with cork mat. Cen- 


NATIONALLY FAMOU NATIONALLY FAMOUS 


s 
GOLDEN CASED RELUC- | RELUCTANCE CART TYPE 
on CART TYPE RPX OSOA. Triple play sap- 


mill sapphire & .001 — Phire needles for all rec- 

3 Clip-in Stylus. | Ords. clip-in stylus, stylus 
tylus —s pressure 

6-8 grams. 17.9 6-8 grams..... $6.95 


RPM GARRARD .$3.49 MONARCH .$2.95 
SPINDLES WEBSTER .$2.95 COLLARO .$3.75 


° we e ° 
Grommes Hi-Fi Amplifier Kit 
| 10 Watts, 18 watts peak, Resp. 20- 
20,000 cps 1 db. Preamp., 4_in- 
puts, “um —S0 db. rahe i Harm. Dist 
at 10 wa Cc 
a. by = instruction” manual, eo 
istors, cond ers, tubes, wire 
solder, Easy to make, 2 12AX7, "2 6V6, a $24 95 
5Y3. Bass & Treble boost. Limited quantity. 8 


FM-AM TUNER KIT 


Easy to if 
quality Ce meet 3 double 
tuned IF stages, Foster-Seeley 


Plus _rectifier. Distortion ines | than 1%. Hum 

—7O0DB. Sensitivity 6 microvolts tor 20° DB auuleting 

on FM ~ 20 a eee on es tg “selectivity” 200K6 
w 


p-by-step instructions. ‘ 
FM "TUNER ¢ ONLY—-$23. 95 © COVER—S$3.95 
These units — — ion with the 
Hi-Fi Amplifi 


MULLARD HI-FIDELITY TUBES 
Type Replaces Price | Type Replaces Price 
EL34 KT66; 6CA7 $4.35 | ECC82 12AU7 $2.20 
EL37 616; 5881; ECCc83 12AX7 $2.50 
KT66 $3.50 | EFs6 2729; 

ELs4 68Q5 $2.40 6267 $2.75 
£Cc81 12AT7 $2.60 | GZ32 SV4; 5U4 $2.95 


LATEST DESIGN PARABOLIC WOOFER 
WITH 32" PARABOLIC TWEETER 
This Utah 12/ dual range reproducer compares in 
every respect with highly advertised $50.00 units—yet 
COSTS LESS than most speakers. Exclusive built-in 
cross-over network ensures a frequency response from 


35 to 15,000 cycles. The handling 

capacity is a full 12 watts. Ideal 

for any custom installation. Voice 
carton 


= agin a ohms. Shipped in 
sea’ s. § wt. 


ter drive, governor controlled motor. No 49.6 0 
pulleys, no cones. Mounting plate $49.50 
12” x 13%"... 2... eee cere eeenes ® 


‘NEW EICO 20 WATT 
HI-Fl AMPLIFIER 


High quality ultra linear Williamson type circuit. 
Rated Power Output: 20 watts (34 watts peak). 
IM Distortion (60 cps; 6 kc/4:1) at rated power: 

1.3%. Bar band Harmonic Distortion at rated 
pot 0.3%. Maximum Harmonic Distortion be- 
tween 20 cps & 20,000 cps at 1 db under rated 
power approx 1%. Freq. Response at rated 
power + 0.5 db 20 to 20, 000 cps. Speaker Con- 
nection Taps: 4, 8, and 16 ohms. @ 5 low-dis- 
tortion feedback equalizations for LP’s and 78’s 
including RIAA. @ Variable turnover low-distor- 
_ feedback tone controls do- not affect volume 

— large amounts of boost or cut at either 
en of audio spectrum with mid-frequencies 
unaffected; ‘‘flat’’ positions at center settings. 
@ Loudness control & separate level set control 
both on front panel. @ Low impedance output to 
tape recorder. @ 4 high level switched inputs: 
tuner, tv, tape, auxiliary (crystal/ceramic phono 
or 2nd tuner); 2 low-level inputs (not switched) 
for proper pickup loading & attenuation for all 
leading magnetic, = & high — crystal 
cartridges. @© Hum nee co: 


KIT, $49.95 COMPLETELY WIRED, $79.95 


NEW EICO 
HI-Fi PREAMP 


Response 12 to 50,000 cps+.3 db; 6 inputs; 
hum & noise—75 db; total harmonic distort .1%. 
4 tube operation. Built-in scratch & rumble filter. 
Complete with cover. 

Less Power Supply With Power Supply 
ee Oe Ee $24.95 Kit .........$29.95 
Wired ....... $37.95 Wired ....... $44.95 


All merchandise is brand new, factory fresh & arestees. Mail & mone coy $i filled on receipt of certified 


Check or MO of 20 of items as 
subject * to change without notice. 


a deposit. 


Cc - N.Y.7,N.Y. 
| AIREX RADIO CORP. “°siee'tostas7” a 


Balance c c.0.D., F.0.B. fac Y. Prices & specifications 


For All Your 


HI-Fl REQUIREMENTS 
Write us first 
Complete stock of 
Tuners, Amplifiers, Speakers and Systems, 
Changers, Turntables, Cartridges, etc. 
Our Consultation Service is at your disposal. 
Write us today. Prompt Replies. 
Suggested Systems from $150 and up 
We Ship Prepaid and insured in the U. S. 


SOUND MART UNLIMITED, INC. 
Dept. N, 119 E. 59 St., New York 19, N. Y. 
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s M E BOX CHASSIS 
OFFERS FREE 
inside LMB boxes 


10 tested kit diagram projects for the builder. Each 
one of these kit diagrams built by a recognized expert. 
Kit projects are complete in every detail. Circuit dia- 
gram, photo of project both front and rear photo. Rear 
Photo shows wiring and parts. Detailed instructions 
for building, complete parts list and approximate cost. 
Complete to build except parts and your distributor 
can supply the parts. Ask your be perp 3 for the list 
of LMB kit Diagram Projects. f he does not have 
them, write to 


LMB 


1011 Venice Bivd. 
Los Angeles, 15, Calif. 


Radio Astronomers 
“Tune In” on Venus 


Huge radio telescope tied in 
with electronic recorder picks 
up signals from outer space. 


N Ohio State University radio as- 

tronomer recently reported receiv- 
ing Morse code-like signals from a 
source presumed to be the planet 
Venus. Dr. John D. Kraus, director 
of the university’s Radio Observatory, 
said that these signals often are ac- 
companied by another type of emis- 
sion from Venus—a crackling signal 
resembling static from thunderstorms. 
Whether or not Dr. Kraus was actual- 
ly “tuned in” to Venus, often referred 
to as the earth’s “twin,” his dramatic 
report highlights advances being ac- 
complished in the relatively new 
science of radio astronomy. 

Radio astronomy, which traces back 
to the 1930's, is a new technique which 
supplements and extends the older 
visual astronomy methods. Four other 
institutions, in addition to Ohio State, 
are involved in’ this research. They in- 
clude Harvard University, the Califor- 
nia Institute of Technology, the Naval 
Research Laboratory, and the Carne- 
gie Institution of Washington. 

Radio waves are many times longer 
than light waves and can easily probe 
the huge clouds of dust in space that 
hide many objects from the conven- 
tional visual observations. For exam- 
ple, the experts tell us that one of the 
brightest objects in the sky would be 
the head-on collision of two entire gal- 
axies some 200 million light years 
away. It would be so faint visually 
that it could only be photographed by 
long-range exposures with the largest 
optical telescope. If it were much far- 
ther away, even Mount Palomar’s 200- 
inch telescope couldn’t pick it up. Yet 
it could be easily “observed” through 
radio astronomy. 

The key to radio astronomy is a 
“radio telescope.” This consists of a 
huge, open-field based antenna, a re- 
ceiver, and a special electronic record- 
ing instrument. The antenna, which 
gathers and focuses the radio waves 
like the lens of an optical telescope 
can be, as it is at Ohio State, a mon- 
strous affair some 160 feet long and 
22 feet wide. The entire antenna piv- 
ots on an east-west axis like a tele- 
scope. 

The ultra-sensitive receiver and re- 
cording system is generally located in 
a nearby building. The electronic re- 
corder at Ohio State, designed by 
Minneapolis-Honeywell’s Industrial Di- 
vision, does for the radio telescope 
what photo plates do for optical tele- 
scopes. Operating 24 hours a day, the 
instrument automatically records the 
celestial radio signals that provide the 
raw material which the scientists later 
study and analyze. 
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TAKE THE RIGHT STEP TO TIME-SAVING 
PROFIT-BUILDING BUSINESS: Sign up with 
your Parts Distributor to get PHOTOFACT 
Folder Sets automatically each month. 


DO IT NOW! 


ceed 
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to Service Technicians Only 


THE NEW sams INDEX 


TO PHOTOFACT FOLDERS 


Howard W. Sams & Co., Inc. 
2203 E. 46th St., Indianapolis 5, Indiana 


(_] Send me your FREE Master Index to PHOTOFACT Folders (twice yearly), 
and put me on your mailing list to receive all Index Supplements. My letter- 
head and/or business card is attached. 


Shop Name 
Attn: 
Address 


City. Zone State. 


it keeps you up-to-the-minute 


on receiver coverage 


PHOTOFACT Folders give you the world’s finest Service 
data on TV and radio models just as soon as they hit 
the market. Now—with the new INDEX SYSTEM to 
PHOTOFACT, you locate the /atest PHOTOFACT cover- 
age immediately. 

If you’re a Service Technician, you can get the new 
Sams Index FREE. Here’s how it keeps you up-to-date 
on receiver coverage: The Master Index (36 pages— 
issued twice yearly) is the complete reference to all 
PHOTOFACT Folders produced up to the date of its 
issue. In addition, you get an Index Supplement each 
month covering that month’s releases of PHOTOFACT 
Folders. Thus, the Master Index p/us the supple- 
ments keep you right up with current PHOTOFACT 
coverage. (The Index Supplements also appear each 
month in “PF Reporter” Magazine.) 

It’s easy to get your complete Index service to 
PHOTOFACT at NO COST TO You. If you’re a Service 
Technician, just fill in the coupon and mail to us 
today. It will bring the Master Index direct to your 
shop, and monthly supplements will be mailed to you 
regularly thereafter. YOU’LL KEEP RIGHT UP-TO-THE- 
MINUTE ON PHOTOFACT COVERAGE—you'll be able to 
locate the data you need on over 30,000 models, as 
well as On CURRENT MODEL RELEASES. 


Mail coupon today for your free subscription 
to the Sams Photofact Index 


(_] | am a Service Technician: [_] full time; [1] part time. 


My Distributor is: 


L 


SIGHT 


BEST IN 


Made fo the highest requirements 
of leading set manufacturers, 
Tung-Sol Tubes are perfect re- 
placements for all sets. Bank on 
Tung-Sol’s brand of quality—tops 
in the industry. It’s the sure way to 
avoid callbacks that eat into 
profits. Tell your supplier you'd 
rather have Tung-Sol tubes. 


@TUNG-SOL 


MAGIC MIRROR ALUMINIZED 


PICTURE TUBES 
RECEIVING TUBES 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales 
Offices: Atlanta, Ga., Columbus, Ohio, Culver 
City, Calif., Dallas, Tex., Denver, Colo., Detroit, 
Mich., Irvington, N. J., Melrose Park, Ill., Newark, 
N. J., Seattle, Wash, 


TUNG-SOL makes All-Glass Sealed Beam Lamps, 
Miniature Lamps, Signal Flashers, Picture Tubes, 
Radio, TV and Special Purpose Electron Tubes 
end Semiconductor Products. 


— 


Over-all view of newly installed electronic computer-communications system that was 


formally put into operation recently at the Army Signal Supply Agency in Philadelphia. 


Large Computer Keeps 
Signal Corps’ Records 


Army computer-communications system is now being used to 


provide high-speed control of global logistical operations. 


GIANT electronic computer (JBM 

705) recently went into formal 
operation as the electronic brain of the 
Army Signal Corps computer-com- 
munications system for signal supply 
management at The Army Signal Sup- 
ply Agency in Philadelphia. 

Designed by the International Busi- 
ness Machines Corporation, the com- 
puter is a key element of the electronic 
data processing network that handles 
requisitions, stock control, and other 
data pertaining to signal supplies for 
the entire U. S. Army. Installed at the 
focal point of these world-wide opera- 
tions, it provides high-speed control 
of global logistical operations. 

Working at incredible speeds, the 
computer proves a tireless worker—an 
electronic accountant providing an ex- 
change of signal supply information 
needed to expedite the requisitioning, 
stock control, and distribution of sig- 
nal equipment, parts, and components. 


(Right) Central memory unit of the elec- 
tronic computer. This unit contains a 
large number of tiny ferrite cores whose 
magnetization pattern is scanned to “read 
out” the information indicated by pattern. 


(Below) Operators at master control panel 
of computer. This console supervises op- 
erations and permits communications be- 
tween the operators and the entire system. 


A major step in the field of automa- 
tion for the Army Signal Corps, the 
electronic computer can make 30,000 
logical logistical decisions per second; 
it can make 8400 additions or 1200 
multiplications per second; and it can 
process 8000 tabulating machine cards 
a minute, thousands of times faster 
than by manual operation. The unit 
accounts for and controls the daily 
changing status of more than 150,000 
items of signal communications equip- 
ment and supplies. These supplies are 
stored in depots in the U. S. and over- 
seas. Daily supply information is pro- 
vided on inventory changes, procure- 
ment, substitution of items, repair 
status, and other types of supply data. 

Information made available to the 
computer is memorized and stored on 
magnetic tape and on ferrite core 
memory frames. This data is continu- 
ously available and can be reproduced 
at electronic speeds. —30- 
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RAS MISSILE 
TEST PROJECT 


is attracting Creative Engineers 
and Scientists who are bound 
toward success 


MTP. «« the Missile Test Project of the 

RCA Service Company, Inc. ... at the Air Force 
Long Range Missile Test Center . . . is the largest 
missile-testing range and laboratory in the world! 
The responsibility for providing precision 
instrumentation for advanced stage missiles with a 
vast range of performance characteristics means 
new engineering and planning organizations and— 
real opportunity for rapid individual growth. 


Specific fields 
include: 
TELEMETRY 
RADAR 

TIMING 
COMMUNICATIONS 
DATA PROCESSING 
OPTICS 


Here you will encounter instrumentation problems 
that challenge the state of the art and stimulate 
your creative ability in Aero, Ballistic and 

Space techniques. 


Your rewards will include all the fascination, 
excitement and satisfaction of achievement 

in new frontiers of scientific knowledge... 
plus top salary. 

What’s more, you'll enjoy the pleasant climate 


and ideal living on Florida’s central east coast, 
where Patrick Air Force Base, site of the MTP, 


is located. 
+ 
Request Your Interview NOW. os RCA offers many additional advantages: 
RCA Bagiacering wenagoment Complete facilities . . Planned advancement 
will ovens pe a Pst program ... Professional recognition . . . Liberal 
program of company-paid benefits . . . Relocation 


time and place you find most 
convenient. Please send complete 
resume of education and 
experience to: 


assistance. You should have a Bachelor’s or 
advanced degree in EE, ME, Physics or 
Mathematics and two or more years’ experience. 


Mr. H. N. Ashby, Technical Employment 


Missile Test Project, Dept N-16L 


RCA Service Company, Inc., P.O. Box 1226 


Melbourne, Florida 
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TRAN-KIT ELECTRONICS CO., INC. Longest Range 


Specialists in U-MAKE-IT transistor kits 


Shipborne Radar 


Uses 60-pound magnetron to 
deliver peak r.f. power 
of over ten million watts. 
— most powerful shipborne radar With In 


Four transistor super-het kit on P.C. set ever put in service has been in- 
Two transistor regenerative kit complete board in simulated leather case .. . stalled on the cruiser “Northampton,” 
with battery and case . . . less earphone complete with speaker | a Navy command vessel for directing 
the firepower of a task force. At the 
heart of this radar set is a magnetron 
designed and developed by the Westing- 
house Electronic Tube Division. Nick- 
named “Big Maggie,” this tube delivers 
over ten million watts of peak r.f. 
power, enough to search out enemy 
planes over 400 miles away. This mag- 
netron has a power capacity at least 
ten times that of existing World War II 
tubes. The tube itself, without the 
external connections, is about the size 
of a football and it weighs only about 
| 60 pounds; its permanent magnet 
weighs some 300 pounds. 


Completely transistorized preamplifier 


kit for Hi-Fi application—wide frequency Multi-purpose kit for building code oscil- | A major problem was the develop- 
range on printed circuit board lator, receiver, amplifier, etc. ment of a cathode that could supply 

° ene the enormous current required. The 

Contact your local Distributor or Jobber cide Oak te ane a: ue Se 


degrees F, greater than the temperature 


TRAN-KIT ELECTRONICS COo., INC. + allt Tang ney: of molten iron from a blast furnace. 


A special vacuum-tight glass window 
is used to allow the release of the radar 
waves from within the magnetron. The 


6 Volt DC AUTOMATIC RADIO window, saucer-size but very thin, with- 


Conventional broadcast band superhet, Miniature com- stands the intense heat from the cathode 


ments. Self contained speaker Tube complement: . * % ' 
Bx4. 6AS5. GAV 76. SBAG, Meee 6. Neat appearance: and total pressures as great as 400 
Knot d dial inclu ° 4 y Motorola nc . . ‘ 
ew, panay oo operate. Complete with tubes and pounds. The new magnetron operates as Model wr 
vibrator. Size: 101 x 4¥2 x 542. $19.95 a sealed oscillator, employing water and high fi 


SS ee eer . x = = 
"COMPARE OUR TUBE PRICES ——~) mild forced-air cooling. response 
eaten omy yy After successful laboratory _ tests, any. finist 

° “Ji.ss° A Eto $3.00, dozen $ 15.00 “Big Maggie” and its associated equip- tures a 23 


Ss eaten one eethien ment underwent performance tests in plus 6” 1 
OB2—Min. VR Tube—New, Boxed. ss 58.00 the port of Boston. First tests sur- brilliance: 
rec ot aot 109 for $ 48.90 — Fe gimme for distance-scan- | wt ss 
4468— B—UHF Tyiode New. Boxed RCA § —— a ! 

MEMOS hn Sic v one 0 dozen $ 10.00 radar screen aboard a warship were 


ach Sey res do $ 12.00 ai ; is 
2E24—RCA Boxed, each $2: 25, _100 for $208: 00 said to be surprised when, to the south, 
2C39A EIMAC (Bulk) or Machiet they could observe air traffic arriving 
xe: GRE no pecccensvesvees $ 9.50 ° 9 . . 
L$ 8.50 and leaving New York City’s LaGuardia 
S COMMAND SPECIAL BUYS — ] Airport, and to the north, the rugged | 


Receiver—3- ee tubes (and coastal terrain of Nova Scotia. —30- i 
TRANSMITTERS [Cad] 

a ye aig yard errr. 33-38 

CS c.—Exc,. MONG. «esses eseve 
Mc. Receiver with autotune device for At the heart of the longest range shipborne 

manual or automatic channel  selector—Exc. 

(IPERS ABATE IAP ES pi $8.95 radar ever put in service is an ultra-powerful 
DYNAMOTOR — 12VDC input output — 400VDC- magnetron nicknamed “Big Maggie” by its de- 
Secunia “hata. "by ‘Hoover eee” yeonk signers. Enough power is generated to search 
MO’ #OxX TEST SicT OBU-3__Neat | New $3333 out enemy planes over 400 miles away. 


-to-! i ; H 1—208 C tal trolled 
Far more how-to-build it data on all kinds aaa te Gia. 
of amateur and other practical radio equip- Ser ne, Gen. aad) Row. seater 8709-9500 
ment than wo other publication, plus ex- TSSGAP—sSiotted Line—with meter, etc. "348-98 
tensive simplified theory and explanations. L_S-111¢P_Wavemeter. New... ......... $49.95 
Greatest, largest, practical radio handbook a — 
H UB co —2MFD—600VDC Side Termina 
ever published. 766 pages! Various Mfgrs,—New--CP., . .$-39, 100 for $35.00 


STEPPING SWITCH—W. E. +D162768—SS-7 Oper. 
DC 44 Steps, New, Few left at $4.95 


$ 50 in U S A rita’ FORM. 5VCT— Thord T19F85 or 
I onan =e uiv A §2'95, 2 for $5.00 


Wy 
° 
ANE 

vw 
° 
Mi 
lee 
He 
ES 
Eo |? 
8 
5 
a 


upper reg 
any 8 oh 
—_— 


A 


s 

Plus any tax. 6LL, 807, etc. Similar to MD-7" Mod, Xtormer— 
oS RRP eee apye 3 for $5.00 
NATIONAL RECEIVER_RBL-5-6 Bands—15-600KC 


IWORLD’S RADIO TUBES (BRANS’ VAD —Self Contained power supply (115V-60Cy). Brand 
IMECUM). NEW 12TH EDITION. Lists over ae Ga tice cen ATE We, tee cece 
15, aoe Fog tga every tube making country. | Biack Wrinkle Cabinet Lim. Quan. °: 11$59.95_| 
Printed in 16 languoges............ ' 

oo oo onan" NEL TYPE IN NTS (all new) 
Sensitive Microammeter—0-50-UA. Her. Sid. 


2 Fo Rd 
wes LON MICROAMMETER—0-200 UA (506) 


0 See ere a eee $6.95 
BUY FROM YOUR DISTRIBUTOR Freq Meter—i25v. ' 58-62 "Cy." 7 Reed—_) 


: Add 10% on direct =a intense to ooo es oo tooo s nininininintatnninnin 
j EDITORS and ENGINEERS, Ltd. Hearing Aid Phone (Crystal) New $1.49, 10 for $12.50 


Summerland 2, California REX RADIO SUPPLY Row ver, 9M. Y. 
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C | AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


ECONOM 20 WATT AMPLIFIER $22.95 IMPERIAL 30 WATT AMPLIFIER $29.9 
NEW 1957 MODEL NEW 1957 MODEL 


Push-Pull 6L6 Output Tubes Push-Pull 6L6 Output Tubes 
Response 30-15,000 CPS Response 15-20,000 CPS 
to Bass and Treble Tone Controls Bass and Treble Tone Controls 
Input for Xtal or Dynamic Mike Compensated Gain for G.E. Cart. 
er Input for Xtal or V.R. Phono Input for Xtal or Dynamic Mike 
” ” 
With CU-14Y, 12” Coax Speaker. ..$32.95 | With CU-I4Y, 12” Coax Speaker .$39.95 
ts. . With P15-CR, 15” Coax Speaker. ..$42.95 | With P15-CR, 15” Coax Speaker. $49.95 Mes, 
i Mode! HF-20 With Imperiai IV System...........$39.95 | With Imperial IV Speaker System. $46.95 
near With Imperial VI........ .$48,95 With HF-33GE .......... $69.95 | With Imperial VI....... $55.95 With HF-33GE ......... $76.95 
In- A tremendous High Fidelity amplifier value. Response 30 to 15,000 cps. Electronic New 1957 model 7 tube Imperial 30 watt High yigeilty audio amplifier. A $100.00 
9 bass and treble boost by separate tone controls. Use this amplifier with any record list value for only $29.95. Features a heavy 4 Ib., spec pecially wound Righ fidelity 
pn, changer having crystal or variable reluctance cartridge, radio tuner or high impedance inverse feed-back; push-pull 6L6 output tubes and 
. crystal or dynamic microphone. 20 watts power outpu Use with any 4 0, Matches 8 or 16 ohm speakers. You 
ting speaker or 250 ohm line. Chassis size, 73%" x 10 x Ti” hig Complete with center your entire custom music system around this low cost 3 w. amplifier 
h tubes: 2—6C4, 12AX7 and SU4G. This is a terrific value. A ready to use ! 30, 30 watt amplifier may used with any radio tuner or r d 
the tigh fidelity amplifier ‘lat less than the cost of a coe Ship. wt. 17 Ibs. Model HF-20, acne will drive any ‘speaker system that you may have. Use from one to ten 
20 watt Hi-Fi amplifier, McGee's sale price, $22.9 ny ‘ ial speaker or any 3-way speaker system. Tone 
iron input for either a crystal phono pickup or a General Electric variable 


ing- NEW "LOW-BOY" 3-WAY 
are SPEAKER SYSTEM .,,.. price 
ref. 15” COAXIAL SPEAKER Q95 


— Asse size transformer components hat Fo cost you ue to 
5. Gold color ee = a x 7 
Complete with tubes: “Sars. Woau7, 6C4, 12AU tea, pe SU4G rectifier. 
Stock No. IMP-30, 30 watt imperial’ ciate Bog oh “ampliner complete with tubes ana 
diagram. Ship. wt. 23 Ibs.. Sale price only $ 


NEW IMPERIAL 24 WATT AMPLIFIER $39.95 


PUSH-PULL EL-34 ENGLISH 
MADE MULLARD OUTPUT TUBES 


nag- 6” SPEAKER-CROSSOVER 
= 30 to 17,000 CPS 


r Il 
Low 3-way High Fideli speaker system. Designed ex- 
the Rees Ggvcnevomn™ se ME, au), ce each Santi “RESPONSE 15-20,000 CPS. 
e w nm ' ut gs ' 
size menos Sone. ‘impedance. mewineea with a > — gy 1S” coaxial speaker and a R a ‘ 
t Sion ae” wide and 21” front t backs, riscrans, audio ismelity speaker ayetem with | With CU-14Y, 12” Coax Speaker. .$49.95 
h e . remendous hi: i s oe 
ne a nse eon ‘50 to 17 000 cp 3. Stock No. GM-415, shi wt, 50 Ibs. Sale vice $29.95. ” 
met po With P15-CR, 15” Coax Speaker. . $59.95 
3-1957 MODEL Hi-Fi SPEAKERS | with imperial IV Speaker System. $56.95 
lop- @ COMPLETE SYSTEMS WITH 4 SPEAKERS | With SP12/25CR. $65.95. With HF-33GE. $86.95. Model IMP-34X 
yply » ACOUSTICALLY LINED ENCLOSURES , New, 1957 model Be ern mans 24 watt high fidelity amplifier for the audio enthu- 
The systems are express! y "designed to g ive pm Bo siast who want McGee nest. auiplifier. This ampliner features paeh-pell Ets 
from your Wi-Fi am maplitier oe rue radie. pf Pia g on bees English made Mullard 2 tubes in a Williamson circuit. Heavy duty 6 Ib, specially 
100 response with brilliant, middie and hgh range response. All a Williamess ayee ae ea il ee ae eemiees in’ potted has mah ‘aaaroates 
odels have genuine L-C crossover networks and variable pickup and built-in pre-amplifier for Fang aputar General Electric and Goldring varlable 
jure brilliance sontewe Only 2 wires to — to the 4 or 8 reluctance cartridges; as well as input for crystal or high impedance dynamic micro- 
ohm tap on your Hi-Fi amplifier. A fine speaker system to prenes. 4 controls are aereanone gain, phono gain and separate variable treble and 
— ang wrth our, lenperiat 20, fo and 34 high Gaslity ampliters, a ith. 7 tubes ite ore” model IMP:S4X, 24 watt high hdelity amplifier, 
d all | 2 ' wai le am ere 
dow Adjusting the ne controls on our Imperial amplifiers ideal for som wi —— y Of our high delity coaxial or multiple Beta systems. gc 4 
d along with the brilliance contro! on the Hollywood speaker wt, 26 Ibs. Sale ries $39. 
dar ws row aay have my 2 oe — personal teste. : 
The Se ‘Of sith m ‘ els are mee in je same fine cabinet. 
a fully enclosed" ana accouslically Nitta’ Smit sought ots NEW IMPERIAL SPEAKER SYSTEMS 
ith- "tne aver age yet large enough for proper baffling. 
d Ss high, 19° front to Back, 28° wide. Specify cabinet finish Imperial IV 3-Way 
oae when Srdering, otherwise we will ship mahogany finish. 
100 Take $3.00 discount when you order with any of the Im- with 8” G.E Imperial vi 
= eevee or Espey FM-AM chassis offered in this 3 Hi h Fid lit ith 12” 6 E 
s as Mode! Han, Mol. $3995 PaModel Y-4Y, Hol- S$AAIS Mode! ,2-4z, Hol- ¢ 5 g eury - mes 
and ieee sae Piect trent, SAM9S bree serie, 949° Speaker pce eer 
Speaker s AU 20 rs Speaker s UE, % 2s watts, speaker system. 25 watts, 
response 20 to 17, gs response from 20 2 17,500 response from 18 to 17,500 95 95 
sts Choice of +7 iond or ahoe: cps. Choice of liond or cps. Choice of biond or 
ees Ty a og ee ae 
1ip- e ; ‘ 4 ’ 
: Seite Mme? .Y,, magnet trie 24 ox. Alnico Y magnet, Alnico V_Utan ‘heavy duty | New 1987 Model IMPERIAL IV. High fdelity speaker system with General Electric 8” 
in plus 6” mid-range and 2-5” plus 6” mid-range and 2-5” and 2-5” tweeters. Built/in spoater.. Wensed in 6 igh quality lester. ser olyweee “Gee ap an auniliory 
tweeters. Built-in variable eeters. Built-in variable variable brilliance, “Cc 26” long. Fully enclosed; covered on all sides a 1 ¥ stem. The IM- 
sur- brilliance L-C crossover net- brilliance L-C crossover net- crossover network. Model Speaker or with any high fidelity radio ee - be weet extended range 
? rk. el H-4H, Ship. work. Model Y-4Y, Ship. wt. Z-4Z, Ship. wt. S7 ibs. Sale ceae. ty cones © Senta ae Mode! lates Vi magnet and curvilinear cone with 
an- wt. SS Ibs. Price $39.95. 3s Ibs. Sale price, $44.95. heya sab.o5 $ tam ae - a anda oP toaee x One aoe 50 toa yO00 ope. Model IV Imperial 
4 a ‘iieioniee es ~-ngueeieineady mbar i gee age Sneciiinenenetiitesndiitenmntianaaa $19. 9s. - ® - ” e *i d 
ere ™~ McGEE'S NEW 1957 MODEL 1957 Mode! Imperial VI, 3-way speaker system. Baffle is of heavy wood, leatherette 
i covered. Similar in appearance to the Imperial IV ae te above, except 4” taller 
ith “4 and 1” A a gr Equipped with 3 matched speakers. A 12” G.E. Model 1203 with 3 
’ | oz. Alnico V magnet, plus 51/4” PM for middie ran o and 3” ns Simple to 
ing connect to any high fidelity amplifier. (8 ohms impedance). Stock No. ig ad Sale 
price, $29.95. Ideal for use with HF-20 and IMP-30 amplifiers described above 
di ” 
sof | Sac memes Ge CONSOLE HI-FI SPEAKER SYSTEM =f? 95 
“" % 3/2” COAXIALLY SUSPENDED TWEETER— 


12” GE. PM WOOFER—10” PM MID-RANGE— 
8” G.E. MODEL 850 MID-HIGH RANGE SPEAKER 
AND 600 CYCLE L-C CROSSOVER NETWORK. 


%& BUILT-IN CROSSOVER— 
%& ALUMINUM VOICE COIL WOOFER— 18% 


rne 
1 tt i) igh 
rful McGee" s new 1957 model, on ive ait i Og watt high fidelity coaxial PM speak: Hy tate: Moe aa ae wccted to a "Soo. pai Bhai. 
d it’s all speaker value. atures a General Electric 12”, dividing network, so that on! > wires feed the system from any 
e- oz. Ain chr sumlae ehek ee A rs ohm rece = amplitie Lary compensating 
contro! incorporated in the c rou it makes brilliant highs or boom 
rch ,500 cps. It is eee Seen fidelity "speaker. to lows ie Seer own taste. ‘any amplifier tha’ you now have with 
> ive you a much wider wi 
ay. Stock No. GE-120XT. McGee Sale price, $18.9 this speaker system. The 3-way system is ‘shipped “ready to co 


| 
| 
| 
| 
| 
| 
i 
McGee’s Famous Ee Fre 
12 AND 15 INCH COAXIAL P.M. | 321° sisc? ner ue Bae? sate price” oo ee? 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 


Model HF-44GE, console speaker system, same as above except has a heavy duty 
HIGH FIDELITY SPEAKERS 12” G.E. PM Mode! 120%, plus 8" G:E. PM Model S50. 10” mid-range speaker and 
Model HF-SSGE, super deluxe quality console speaker system, same as HF-33GE 
described above, except has 15” oz. Alnico V magnet woofer, 10” mid-range 
PM speaker and Model 4401 University horn type tweeter. All 3 systems incorporate 
600 cycle L-C crossover network with varlante tone compensating control. odel 
Modal cusay Model ris. CR 
Response from 30 to 17, 


type 
HF-SSGE, Sale orice $69.95 (specify cabinet finish). 


THEATER QUALITY $3995 


HIGH FIDELITY SPEAKER SYSTEM 


15” WOOFER PLUS—ELECTROVOICE MODEL 847 
MID-HIGH RANGE SPEAKER — 600 CYCLE LC 


mote! ot a7 ee & 12” apiece ba coaxial 
co magnet in joofer. Special coaxially suspende 
high frequency To eter. Bu ittin theekeer aiere Only two wires. Hy qonnoet ~ 


Rises , speaker, 


your hes 3.2 to 8 ohm output. pone confuse this speaker 
a fine a 
Price $12.95 each, tw 60." © es mo spielen CROSSOVER. 
jelity coaxia e jengeree down 20 cps. and 
Full 2a 211/2 oz. Ainico V magnet 15” woofer. wc aggee! go p, hrestre quality, cewertes Bnet — ox yg faclite meats ampliter (@ chem 
wag PO eg ae A nm. output t ty: over counter bak ue ter jectro-dynamic heavy duty ler which is equal PM 
P15-cR McGee’ Sale Price $23.95 sata ~ © Ibs. of Alnico V magnet. This woofer reproduces the low audio 
1s” Junior coaxial PM spea' * 18” wooter h 8 oz. Alnico V magnet. | re ister from 600 cycles down to 20 cps. An Lg ppctet mage Model 847 horn type speaker 
lily’ pit pended twe ith cr sooover, my two wi connect to any ‘ohm .. map sor See aces, ange and high range of — Sees bg Rg oy are = 
ul in e networ s 
|_ Santor” "coax. PM Hy on Figs s. 40 to 15,000 cps. ‘Model No. mis-CR, is” le the Weld exciter for the 18° woofer. You could spend over $100 for a speaker sys- 
and not beat this one. Stock No. EV-15847X, McGee's sale price, $39. 
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McGEE’s $100,000 SALE! FM/AM CHASSIS-CHANGERS—"™ws.se™® 
eee VALUE ESPEY 14 TUBE FM/ AM TUNER SHLE *79% 


24 WATT 39.95 34 WATT $54. 95 
HIGH FI AMPLIFIER Extra HIGH Fi AMPLIFIER 


McGEE'S FINEST VALUE EVER OFFERED 


Beam TUNER espev2ewart. YOU COULD SPEND MORE But Get NO BETTER 


ESPEY 14-TUBE MODEL 700G MODEL 50IG AMPLIFIER 
icGee offer for only $79.95 Espey’s regular $119.50 14 tube Deluxe AM-FM ) Espey model 501G 8-tube ultra linear high 2 Espey model SO1E 8-tube 
toner. Ghaparake ama ‘amplifier’ required such as mode! 501G or SO1E.) Prices aneve fidelity 24 watt audio amplifier matching unit eye “tien inher ttak 
with 14 tubes including, rectifiers: | Tuner Ms oon performance features: Sensitivity ¢ for use with model 700G tuner. Regular EB 
Saw oa AM: Smv on FM for Sédb quitting. AM selectivity 10ke at 6db. FM 240kc { $79.95 value—$59.95 when purchased alone } fidelity audio amplifier 
s. to 20,000 cps. with less than percent } and $39.95 when ordered with the Espey ) companion unit to be used 


ps. to 20,00¢ J “as 
distortion with one volt audio output. Chassis is 24” long, 84/2” high and 10° deep. ) 7906 tuner. This amplifier features less than ) with the Espey 700G tuner. 


ti - molded id-colored, plastic front which makes 
a etna bs i Tull tuner ‘RE Mages—AF + Fm with defeating wet 7 lige ar — 1/2 percent distortion with high fidelity audio } same appearance as model 
i - ~ i GE variable reluctance phono cartri » Pi . 
ing. Built-in pre-amplifier for vari Carat frequency response from 10 cps. to 20,000 501G. Equipped with 4 EL 


Three-position equalizer switch for—LP, AES or European phonograph records. Separate H \ 1 l i oe t 4 b 
4 tro! th 23db. boost. Chassis is equipped with AC outlet jacks cps. lum level so low it can detecte: y 
auxiliary Tonpek canoe for: — recorder, ete. Built-in ferrite loop antenna for AM lectricel | tnstromonts only. Chassis size— saneur Weunainee. oe 
t a 3 n ; x5”"x8”". Output tubes——4 6VG6GT in push- ° * 

The € 700G FM/AM tuner is second to Ng it has all the features you might 

expect even if you paid up to $200.00 for a tune ae pull Williamson high fidelity. Plus 6SN7 ) Value—$69.95 if pur- 

This 7OOG FM/AM" tuner chassis has all controls on the front which. is desirable when { phase Inverter and 2 SV4G rectifiers. Features | chased separately; $54.95 

a a ' 
Zoatrol or preamplifier” Y 00d ae ve ofer the 7o0G FM/AM tuner at only $79.95. ) an elght-pound potted case $20.00 value out- ) if purchased with our 700G 
put transformer with grain oriented iron core. tuner. 4 

Each 5 95 


Shipping wt. 20 | 
= ippi '00G with Phode! 501G 8-tube Hi-Fi audio amp. both for $119.90. Stock No. Output impedance taps for 4, 8 $39, 95 


spey 
\. h ng wt. 42 Ibs. 
Espey Joos with Mose! SO1E 8- 8- tube 34-watt Hi-Fi power: amplifiers $134.90. and 16 ohms. Each 
ee ee ee ee oe 


ESPEY DEAL—1A |  ESPEY DEAL—2 | ESPEY DEAL—3 
l 
| 


eS oe 
= ‘SPEAKERS TRECOmn MMENDED 

Order any of the follow i, akers with 

your = tuner poke pr 
12” cu- Bria 00 extra 
P15-CR—$20.00 extra 


1 
~< mperial IV system—$15 
RPx: OS2A ye $194 5 | Spence VI system—$25. 


Ee 700G-S01G tuner with 24 watt Espey 700G-5 ae tuner with 24 watt 
nadine onal some $6 GE “pose amon molt 456 Collaro changer ro pea ge arrard RC-98 94.95 


amplifier plus VM-956 GE 3 speed VM on amplifier plus new 

m 1] _ Mill Diamond $14 4, 85 equipped with a GE RPX- + $164 95 r+ 

Needie $10.00 extra. Net page] cartridge. Net : bd ; meg 330.00 ext 9762— 12” regularly $59.50 at 
t fF if watt — is desired in place o 34 watt amp is suman in 04.8 of 0.00 ext 

| 2s: ade ‘Sis.co.” is desired in place o l 26 , aad id $15.00 a. 2a add $15.00. Lé a—15W. V -system—$150. 00 extra. 


‘BUY Y YOUR AUTOMATIC ¢ CHANGER AT McGEE 9-TUBE HI- FIDELITY 
02 Ma tee, $BQ9S 


Push-Pull Mullard EL 37 
RECEIVES BROADCAST 550 TO 1650 K.C. 


Jackson Model AM9A, 12 watt high fidelity audio 
amplifier and broadcast tuner com ed, at less than 
ifier alone. Push- 


COLLARO MONA WE GARRARD you would normally pay for the am a 
456 - $34.50 UA6U “s $299 oe secacn media ci = * atc _ 15,000 eps.” Inputs dor cxyetas or Ge? ark Eg 
= " r . in ' fe 
4-SPEED COLLARO piays‘aii 4 speeds, 16, 33, 45 and 78 RPM both automat. JACKSON AM9A Separate bass boost and treble tone controls. Radio: 
hi on front of chassis. Shielded output 


ically and manually. untibas records of the same Roe dby and shuts off after last p oh 
of i transformer matches 3.2 or 8 ohm speaker. Heavy duty — mil power transformer. 


» ycle. dier wheels elimin s 
flat spots that cause wow and flutter. ot of the desirable features of the Mode! RC-532, | 94/2” illuminated slide rule dial with etched glass — ey? ag gg Ca tuned 
cc. Size 13” long, 6” 


= 4 speed operation. Mode! RC-456 cores 4 speed automatic record changer, less car- | R.F. stag ‘e . c 
ridge, Sale price, $34.50. RC-456 with G.E. variable reluctance cartridge with 3 mil | high and 91/2” deep. Complete with tubes: 2-6BA6, eaus, 6BE6, 6SN7, GAT6, 2-EL37 
sapphire and 1 mil diamond stylus, Sale price, $46.9) Large spindle $3.30. and SY3. Knobs, escutcheon, diagram and instructions included. 
Monarch Model UAGU—new, imported high fidelity 3 speed automatic record changer. | Mode! AM9A, Hi-Fi amplifier and tuner. Ship. wt. 9 Ibs. Sale price, yt — 
Plays 7”, 10” and 12” records automatically. intermixes records of the same speed | Mode! AM9A with our CU-14Y 12” coaxial PM speaker, both for $49.9 

Mode! AM9A with our P15-CR 15” coaxial PM speaker, both for $59. os 


Pickup automatically returns to rest and motor turns off after last record has played. 

Full size 10” turntable has molded rubber pallet for better record cushioning. Base 

Gnangor teatures, si wo added cect the regular SO.00 net value Goldring S800 variants 11-TU Bi FM-AM HALLICRAFTERS 
Changer features, at no added cost the regular $9.90 net value Goldring +S0O variable 

WITH RONETTE CERAMIC 
CARTRIDGE AND 12” COAXIAL 


luctance Bd ds, Model UAG6GU, Monarch automatic fb noagy with eoition rier hay 
PM SPEAKER 


ship. wt. 15 Ibs. Sale price, $29.95; Large spindle for 45 RPM records, $1.88 extra. 
$132.40 95 
VALUE ALL FOR 386% 


Popular Webcor changers at McGee for less money. Webcor 1642- 5 ~ etal 3-speed 
a 
8” NORELCO P14 $3795 HALLICRAFTERS S-78A A COMPLETE HI-FI SYSTEM 


changer on metal base equipped with crystal cartridge. Sale price $2 
=e =p above with base as pictured except with GE RPX-OS50 VR 
Specially Priced at $7.95 for this ad. 
Soleus imported from Holland 8” McGee's best buy in a high fidelity home music system. You get the regular ~ ages wd 
Hi PM M i 2 for $15.00 S-78A pe seenensie 11 tube FM-AM chass Monarch model UAGH, 3 speed E 
ceramic cartridge and our CU- 
crafters chassis receives broadcast 


cartridge. 
New 1957 eurara: * Model RCSB, *‘crown t1,’' 3-speed super automatic changer, 
one of the world’s finest. Provides the greatest combination of Hi-Fi features ever 
found in an automatic changer. Model RC98 changer, less cartridge—$66.15. With VR 
mond and 3 mil sapphire needies, RPX-OS2A—$78.15. Large 45 rpm. 


‘a. 
** model with most of the features of the 98. RC88, less car- 
th RPX-OS2A cartridge as above—$65.41. 


Powerful rege tr al PM 
Alnico Magnet. speaker col- | to 1700 kc and FM 88 to 
lection. former a 500 ohm 
cps. Bass “ge tone nr. 
Ye” 


i e 
iag nd instructions, i quality Monarch record changer ays 
6-TUBE, 6-VOLT and paaarie pe Bi bay EL Be records 4 the a speed an any order. 
AUTO RADIO —— off after last record has played. Features a r nai rumble and 
son Fu turntable has molded rubber Pallet, to cushion records. Base size, 


Tone arm is counter balanced to assure minimum record wear. Change’ 
at ot the Ronette super high fidelity ceramic ee with separate sapphire st; 
f microgroove and standard _records and response to 13,500 cps. er famous 12” 
All for cally, $86.95. 
Saas S os. -88 


d 
S-78A, 11 tube Hallicrafters chassis only, Ship. ‘vt. 2: Spec 95. 
S-78A° chassis with 12” coaxial PM speaker, Ship. wt. 30 Ibs. bout ser gi $69.95. 


, WITH 
6x9 SPKR. 
6-TUBE 12-VOLT $29.99 


Six-tube, 6 volt universal mounting auto radio. Thin neat construction tends itself to 
a nice looking underdash installation. a. sa dash panels have room to cut out 


for custom installing. Speaker is an a ge 1,5 Set is furnished pg < the popular : 6x9 
Prined wvith, tobes.” Shipping weight, a2 Ibe. 7% ook SAN TSO" ge BR (He AIR KING fA. 
more than our $19.99 pric a 
NEW 12-VOLT MODEL WITH SPEAKER $29.99 FM-AM TUNER 
tured. above (AN-759), except made for 12 volt model 1988 and 1956 cars. ‘Stock No. SELF POWERED 
AH-1259 with 6x9” or 5x7” speaker, $29.99. Use with any 
NEW 8 TUBE 6 VOLT PUSH-BUTTON MODEL $37.95 , 99 
New model SH-78555-X, 8-tub Audio Amplifier 
oe ( 
SALE PRICE 


Air King sostery ait 
540 to 1620 nd FM 88 
nect it to hag “AV set for ema SE -Th sg © ial tch 4 posit 
Eg J and AM. 3 other eee are volume-off-on, tone and es 
SSS-X wi é 12AT —6AU6, GALS, 6SQ7 nd SY3 rectifier. Chas ze, 111/29” 73/2’ 
With 2 — 5x7 a $39.95; ituminated slide rule tcheo 
with 1—Sx7 — Ss ‘ . ed with its own power t s % 
K model 17K1C combination TV-Ra i powe' gerety | added. 
A 


6 tubes ng gpd em. =e — a ggered 


Ww 


New 195 
tionally 
ch is 


tuner ar 
in Willi 
of 4, 8 
Tempera 
tone con‘ 
Built-in 

,000 
quieting; 
combinec 


position | 
antenna | 
tuner. R 
to 10 


ify speaker ante 
section po oe cow! cnoueting antenna . separate audio amplifier is required to opera’ K6, Sg uemared 
' FM-AM tuner, complete. Ship. wt. 10 Ib: Sale 


REMITTANCE WITH ORDER. 1903 McGEE Sf., KANSAS CITY, MISSOURI 


BAL. SENT COD 


—$2.29 ex 
PANY PRICES 7.0.8. MANSAS CI¥y TELEPHONE VICTOR 2-5092 


122 RADIO & TELEVISION NEWS 


Novemb: 


14 TUBE ESPEY HI-Fi CUSTOM FM-AM CHASSIS 


RESPONSE FROM 
10-22,000 CPS— 
PUSH-PULL 6V6’S— 
TWIN TONE 
CONTROLS— 
WILLIAMSON TYPE 
CIRCUIT—INPUTS 
FOR V.R., CRYSTAL, 
TAPE, RADIO OR TV 


oaces 95 
ESPEY MODEL HF-250C LESS SPEAKER 
WITH MONARCH UA6U CHANGER $107.95 


New 1956 model, 14 tube FM-AM chassis. A true Hi-Fidelity receiver built by a na- 
tionally famous maker of fine custom chassis. Espey Model HF-250C, 14 tube FM-A 
chassis with push-pull 6V6, 10 watt audio. You could spend $200 to SO for a separate 
tuner and amplifier and not have the quality of this eee Uitra-Linear output used 
in Williamson type circuit gives frequency response of to 22,000 cps. Output taps 
8 and 16 ohms. Separate RF stages e 
Temperature compensated FM front end tor minimum arift. Separate s and treble 
tone controls. Pre-amp for all types of magnetic cartridges. 2nd input for crystal phono, 
recorder or 3 position equalizer for accurate reproduction of all records. 
Built-in antennas for both F nd A Response pius or minus 1 db from 10 
22,000 cps. Harmonic distortion less than 1 i 8 mv for 30 db 
quieting; AM, 75 mv for 6 db signal to — are 
on a 


ic control. Has assis. ul 

edge lighted flywheel inertia slide rule dial. Siz a 1 onisue” x 10" deep. grin wt. 

24 Ibs. er mailable). Model HF-2S50C, Sale price, $79.95. With heavy duty Utah 15” 

al peaker, both for only $99.9: 

these new Phillips “Norelco” speakers with your Espey speele. Made 
Holland. Features Ticonal magnet, improved cone design, built-in 

gap keeps voice coil impedance 


s-over and copper ring fitted into air 


equency. 
5 Aye Vist 12” Pitobl ide 5 speaker, reapense 30 =. 20,000 cps, rated at 
pey chassis, both for ony. Ly 

$20,000 cps, rated at 


509. 95 list a2” "Philips speaker, respon: 
jodel HF-250C Espey chassis, both for sale 2712 9s. 


HI-Fl FM-AM TUNER 
AND 10 WATT BOTH FOR 


P.P. 6V6 AMPLIFIER saa” 


sh 
Be es 


TIMEX MAGNETIC RECORDER 


CRYSTAL 
PICKUP 


RECORDS, 
MICROPHONE 
AND 18 
RECORDING 
BLANKS 
INCLUDED 
AT NO 
EXTRA 
CHARGE 


race *Q?> 
MODEL 40 TIMEX 


RECORDS AND PLAYS BACK 
PLAY 1673 AND 45 RPM RECORDS 


A product of 2 saa States Time Corn. (Timex). ong te 

retail for $59.95. McGee bought a large geen of these at ‘a "sav wg 

save by buying this unit for only $2 5S complete with a pickup wd pl “playing ts ang 
lecords an 


18 additional recordin blanks at no ex 
{Ue to 


hate afer thin flexi ~¢ disc 

jake srecordings of your family—use for 
jailed withou  possibi ities of using this machine as a 
Seoure player for 1 RPM talking book records and regular 45 RPM records. Attractive 
x111/; xa%e". Turntable s is of 1 and 45 


brown plastic case, RPM. Response 
100 to 4000 cps. Amplifier fas neon level indicator, volume contro! and selector knob 
with playback, record and phono positions. Uses 12AX7, SOCS, 6C4 and 35W4 tubes. 
Built-in 4” speaker. Complete with Shure variable reluctance microphone, crystal pickup 


low volume of voice or music recorded through the y pave supplied or direct from 
your radio or TV. As simple to operate as a ore ayer. tock No. TIM-RIX api 4 
Fae = gy Ship. wt. 13 Ibs. Sale price, $24.7: xtra recording blanks, package of 6 
‘or ¢. 


FAMOUS STANDARD COIL CASCODE ee 


TV-2000 Standard Coil cascod t 
complete with se 3 7 7 tubes,’ SALE PRICE 


Thousands of sets use this famous tuner. 
Tunes 12 channels (2 thru 13). For 21 me 
1.F. circuit. This tuner will give 2 to 1 better 
reception than the old pentode type. Many 
servicemen replace all older tuners with this 
9 TUBES-PLUS cascode model. Available with either 2%,” or a 
41%" shaft Hy ag @_tremendous purchase makes 
2 RECTIFIERS | fenoth “desired. Stock No. TV-2000-3, Sate price 
eng jesired. jo. le ie price . 
INPUT | 322:23.° 2 FOR $25.00 
PHONO Matching knobs for tandard Coil tuners. Set No. SCK-2 for fine tuning and channel 


{0 W. AMP. s 
1 t VCK- tchi iT t e 
‘eR New Hi-Fi self-powered FM-AM tuner with 4 watt nd peace a fve's), an selector. Se' 'CK-2, matching volume and contrast knobs. Either set only S9¢ a pair. 
separate chassis. All you need is a record changer Pp s 

ner has input for crystal 
Cc. phone. wile changer’ witty sable, connects tuner, tom ed, we will include the necessary STANDARD COIL PENTODE TUNERS SP. 95 
. ore-amp, no charge.) Tuner has 6 tubes: 12A 6BEG6, 2—6BAG6, GATG, ons Ave. 3 | So-948, Standard Coil, 21 me Pentode tuner with 68CS or GAGS and 6J6 tubes. Popular 
dio ti mp has 2—6V6's, 'GSN7 and rectifier. Full superhet circuit with | 7H 12 channel, 2 thr “J 13, used in millions of TV sets. Why spend ime repairing an old 
han pe ion tone control, 9” illuminated slide rule dial, escutcheon and knobs. — a tuner just replace it. Shaft oa “i to desired length. 
ish- antenna for AM. Radio-FM-AM, phono selector switch, tone control, volume i s Available with 2. 3". aia" or 41/2” sh Specify length 7“ shaft. Sale price, 
to Response SO to 17,500 cps. Receives broadcast 540 to 1600 ke and ; $7.95 ea., 2 for $15.00. Matched knob set 59¢ extra 
re- me. Output | matches any of the 91 speakers shown Cri we ye px 
bl d amplifier complete. ip. Sale price, .9s. 
a speaker, $10.00 extra; 15” coax speaker, $20.00 extra. TWO-TUBE 2imMc OR 4i MC $1. 95 
er. N.. TT-3A, 2 uae S Sarkes- tele er 12 channel 
ted GOLDRING V. R. CARTRIDGE SARKES- fy Ener for aime. Used. in CBS, Arviny 
6 T Crosley, ete. al i * general replacement. 
” WITH 2 SAPPHIRE STYLII $5.95 ARZIAN  3ig' shat with tubes, "$7:08 ‘cach, 2 tor 


WITH 1 MIL DIAMOND, 3 MIL SAPH. $13.95 


McGee offers the ost ppv tyrone d famous ponte variable =e vues. SS 
ose who wan e finest an 


(input gain* and compensation similar to G.E. v.r. cartri age reps) Furnished as 
standard equipment with sapphire 1 and 3 mil stylii. A reguiar $9.90 i 
at McGee for $5.95. For $13.95 with a diamond 1 mil stylus. These. are the tatest 
Production, individually cartoned ag teig ™ i. oe with mounting bracket. Fits tone 
arms on most changers. Made for and Bag famous Wilcox-Gay Recordio name. 
No. S46 Goldring V.R. (Wilcox-Gay) cartridge, 1 t $5. ee. wee DS46-DS, Goldring V.R. 
(Wilcox-Gay) cartridge with diamond 1 mil st iss, SE3.9 S. 1 mil diamond stylus for 
Goldring V.R. cartridge, purchased separately, $9.9 


6” SESSIONS CLOCK-TIMER 
With Plastic Cabinet $3.95 


6” Sessions Clock-Timer in plastic case 7” x 95” tall, 3” deep. 
Was intended for a kitchen clock radio. Lower part of case was used 


ing a smal! bell below “the clock for use as a kitchen clock and timer. 
oc 


Type 3, 3 tube 21 mec Sarkes Tarzian tuner with tubes. Rotary switch type complete 
with 6C4, 68H6 and GAGS tubes. Regular cost is several times our new low price of 
only $4.95. Wired, ready Pp 
separate sound or inter-carrier. Built-in fine tuning. 27%,” shaft. Net, $4.9 


TV TUNER No. TT-2C, 2 tube Sarkes-Tarzian 41 me 
Smattest Saree” tomer wmade so uta in 

- mai . 

WITH fhany ‘sets’ $7.95 each, 2 fo r, $15.00. A 

Eith f th bo’ » 

TUBES = er KE e@ above tuners wi s . 


to video and sound 1.F. strip. Use —— either 


RCA KRK-12 TV TUNER 
Brand New—with Tubes 


RCA Model KRK-12, UHF-VHF TV tuner 

SALE PRICE with tubes: 2-68Q7A, GAF4 and 684. A 
complete tuner with all 12 VHF strips, but 

with blank strips in the UHF positions. 

5 This tuner fits many RCA sets using 40 

megacycie 1.F’s. 27D382 also KCS-66, etc. 

Original tuner list was about $50.00. We 

2 f r $13 00 offer them new at ape yd = value of the 
9 - tubes. Ship. wt. 10 s. McGee's sale 


o, Soir aaiee a yg gta ge ge A Clock Timer with case of price, $6.95 each, 2 ae ns33. 00 
” 
. 25 WATT, 6-110 VOLT ¢ 69" UHF CONVERTER 
th 
. AMPLIFIER ONLY... TUNERS $2.95 
id 3 FOR $7.50 
°r COMPLETE 25 WATT, 6-110 VOLT Take your choice of any, « 
y P. A. SYSTEM tuners at $2.03 each, 3 for 
. SiS) Berets 
be AMPLIFIER, SALE PRICE diode. “This. is a erent | 
@ UHF osc-tuner similar to Mallory in a_ converter an y many ~ 
x MICROPHONE $ 95 ————- ‘wal be a os 4 pe Py eo “corn fete with |6ARS” tube. 
2-TRUMPETS applications. for. this tn Sa ea dle at ane w these for only $2.95 each, or 
(AS ILLUSTRATED) S aacorted for $7 
) MG-625S, complete 25-watt, 6 volt DC and 110 MINIATURE BROADCASTING STATION 
Electro-Voice CDF com 
drivers, a 25 watt FOR MICROPHONE AND PHONO 
amplifier, pilus 
) pedance dynamic han WITH CRYSTAL MICROPHONE 
that oper SALE PRICE $9.95 
ush-pull 6L6 output Sensational new model MCL-E3 mini i station for microphone and 
t honograph. Can be received on an: eet radio in the home. No wires 
. unes in just like a radio station. Mas input jacks for crystal mike or record 
- Complete with 12K8 and OL? tubes and fo pont caren 
: Simp) perate; on trol fades from one 
’ 9.95. Co ‘’ adjusted so to interfere with loca r radio stations. 
» 6258S complete with ‘2 Mod: 848 Electro-Voice spea' station, senmrene with crystal hand mike and instructions. 
, ae pe Py $149. Price $9.95. 
\ 
PRICES F.0.B. KANSAS CITY is 
: a. wo, TELEPHONE VICTOR 2-5092 
C nemirrance with orden. {903 MCGEE ST., KANSAS CITY, MISSOURI 
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Ty PRESENTING “Yew 
RIP ( pINTITE : 


WRENCHES 


WITH THE EASY “FINGER-CONTROL” 


GRIP ano RELEASE ACTION 


FOR THOSE 


eta PLACES oak : 


FINEST QUALITY 
STEEL SHANK 
AND SLEEVE 


c 
BRIGHT PLATED 
FINISH 


rr, 


Hu" TO M46" 


ONE HAND “OPERATION— 


© GRIPS nuts or bolts of any material 
@ HOLDS firmly in any position 

@ TIGHTENS nut or bolt securely 

@ RELEASES at the pull of the fingers’ 


STEVENS WALDEN Inc. 


450 SHREWSBURY STREET — WORCESTER, MASSACHUSETTS 


Write for 
gatalogue 


MAKERS OF WORLD-FAMOUS HAND TOOLS FOR OVER 50 YEARS 


NAME BRAND 
TUBES 


950,00 


Your order will include one or more of these = YNCONDITIONALLY GUARANTEED FOR ONE YEAR 
Individually Boxed 


6SN7GT 
6SQ7 


sigysren Tubes 


@ SE 
jouwpy e 


DeLvonudVe dine 


@ National Union 
es: 


2 
Pd anaomravaoddwanNrasinay 


OvOddddddvadvaadavaeu-dauavaaau 


baba 
eooa 


148 
Brand New DUMONT AND 
RCA lic. TV PICTURE TUBES 


One year Guarantee—in factory 
sealed carton— No dud required 


7TA4-XXL 
AS 


uoaysAdy @ asnoyBuysay e 


@ Sylvania @ Zenith 
WoLeBUUaduHaauUbaUDvWADOWaDRa® 


Wadbavabaaaaaauna 


Badaduaradorovuy 
) 


minized tu 


935 MAIN AVE. a ag s eRee PUSTAGE on all prepaid continental 

it orders under ‘$3, 25°70 deposit on a 

PASSAIC, N. J. oh Fan tubes F.0.B. Passaic, N. J. via Rail- 
way pre: 


ELectRomicscorp “Aregory 1-2498 


DJO1OjoOW e@ 


WRITE FOR NEW FREE TUBE and PARTS LIST! Add 4 $4.00 to above prose 


@ Tung-Sol 


The "Electro-Tach" 


(Continued from page 71) 


brate this unit very accurately. This 
circuit is simply an “upside-down” 
variable frequency, saw-tooth oscilla- 
tor which feeds the thyratron circuit 
via differentiating network C; and R, 
with positive pulses. An oscilloscope is 
used to compare the oscillator fre- 
quency with the 60 cps line frequency. 

The best calibrating point occurs at 
an oscillator frequency of 30 cps. Since 
this corresponds to 30 spark plug fir- 
ings in one second, it represents an en- 
gine speed of 30x2x60 or 3600 rpm. 
(Remember that there are two revolu- 
tions for each time the plug fires.) 

The calibrating procedure is as fol- 
lows: 

1. Feed a 60 cps voltage from a fila- 
ment transformer or other source, to 
the vertical amplifier and sync inputs 
on the scope. Now adjust the horizon- 
tal gain until the entire length of the 
sweep is visible on the screen. Adjust 
the sweep frequency and sync controls 
until a good stationary pattern of 4 
complete 60 cps sine waves are ob- 
served. 

2. Remove the 60 cps input from the 
vertical amplifier (the 60 cps sync sig- 
nal remains) and feed in the signal 
from the neon oscillator. Adjust the 
oscillator frequency control until two 
stationary saw-tooth waves are ob- 
served over one complete sweep. The 
neon tube oscillator is now running at 
a frequency of 30 cps. 

3. Feed the oscillator saw-tooth into 
the input of the thyratron circuit and 
adjust the calibration control until the 
rpm indicator reads 3600 rpm. 

By using other subharmonics of 60 
cps (which can be set up using the 
same method) other points on the 
scale may be checked for linearity. 

The best location for mounting the 
thyratron box is underneath the dash 
against the firewall. This keeps all 
wiring leads short and gives protec- 
tion from rain and oils which are cor- 
rosive to electronic components. The 
author’s unit was mounted with three 
bolts “floated” in rubber grommets 
through the back side of the box. The 
rubber grommets help to reduce vibra- 
tion and prevent the box from spring- 
ing out of shape when the bolts are 
tightened. The six-volt power lead 
may be tied into the ignition switch 
to turn the “tach” on with the engine. 

The spark plug wire nearest the 
thyratron box is obviously the best 
one to use for the signal pickup. The 
entire spark wire should be removed 
from the engine to install the pickup 
and shielding. 

The meter mounting will probably 
require some imagination. Most dash- 
boards are loaded with irregular 
curves and chrome ornaments, creat- 
ing an impossible situation for mount- 
ing additional instruments. Probably 
the easiest method consists of 4a 
bracket which mounts the meter on 
the steering column or just under the 
dashboard. 


RADIO & TELEVISION NEWS 


R-28- 


COMMAND 
ARC-5 TRANSMITTER 


T-20...4 to 5.3 MC 
T-21...5.3 to 7 MC 


New Hare 


sive 0 ibaa soe Qe 
3 to 4 me. like new............$5.95 


Excellent Brand 
RECEIVERS Used New 
190-550 KC $14.95 
1.5-3.0 MC 7.95 9.95 
TRANSMITTERS 


T-23/ARC-5 UHF 2 METER TRANSMITTER— 
This terrific command transmitter has_ turret 
switching coils for all stages. Uses 1625 Osc., 
1625 Tripler, 832A Tripler, 832A Final. Range 
100-156 mc. 4 Channels are provided using 4 
separate coils in an automatic turret using 12 
or 24V motor or a manually operated system. 
These coils can very easily be re-wound for 
and 10 meters. Complete with all Tubes. Ex- 
cellent condition, $9.95. 13 95 
Less tubes $4.95. Brand New...... 


R-28—Companion receiver for above. Used 
Excellent ....ccccccccccccccescees  OhkeOS 


MN-26-C—Remote Control Navigational Di- 
rection finder and communication receiver. Man- 
ual DF in any one of three freq. bands, 150 to 
1500 KC. 24V, Self contained dynamotor supply. 
Complete installation, including receiver, control 

x, loop, azimuth control, Left-Right Indicator, 
plugs, loop . transmission line and flex. shafts, 
oper, & main. manual, Ideal for use in boats, etc. 


BRAND NEW........+++ ecccee - $39.50 
MN-20-E Loop. Brand New.....cccccce 4.95 
MN-52-Crank Drive. — ovwese chee «a le 
MN-SB8-C www cccccces cocveseoses Oe 
MN-26-C Revr., ERE PELE cove SOURS 
MN-40-E Azimuth Indicator, New...... 9 


9. 
DYNAMOTORS for above, 12VDC, MN-26 9.95 


BC929 RADAR, $9.95 


BC-929 A Radar Indicator Scoop. This unit could 
be rebuilt into a fine test scope. It is an ideal 
size, 8x9x14 priced with tubes 2—6SN7, 2— 
6H6, 6G5, 6X5 and 2X2. This is a red hot buy. 
Scoop Price. New. ........e+e0: coece s OOS 


RT-1/APN-2 TRANSCEIVER 


150-187 mc. Complete w/24 Volt a , ea, 
6E a. 6V6, 1 . 68 


956, 1 en, 2C26, 1 ea. OW4 and’ 1 ea.’ GSNT. 
Various other usable parts: Exc. $9.95 each. 


TS-170—-TEST OSCILLATOR—Battery operated, 

crystal controlled 3 frequency ranges, 332.6, 

333.8 or 335.0 me, 5 
8 


NOW ccccccccccccccccccccccses 


LORAN APN-4 


FINE QUALITY NAVIGATIONAL 
EQUIPMENT 


Determine exact geographic position of your boat 
or plane! Complete, BRAND NEW_ installation 
consists of: 1D-6B/APN-4 Indicator; R-9B/APN-4 
Receiver; PE-206 Inverter; Set of Plugs; Visor 
for Indicator; Operation manual; $ 
Brand New, Export packed....... s 
ID6B aga ROS RECEIVER, 
Pe eT Tere Tee eee oe $69. 50 


A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
panadapter, analyzer, etc. Double deck chassis. 
5CP1 mounted in tube shield. Less small tubes 
and crystal, but complete with 5CP1. $9 9 
Bae. COUR, 6 6o6 ea ee stae +..-each LJ 


160 METER RECEIVER POWER SUPPLY 
Can be easily converted for 110 VAC, 60 cycle opera- 
tion, complete with instructions, brand new, 

Ress tubes .. 2.22. sccccccccccve 

age KC crystal. 


RCA MOBILE RECEIVER 

st me. AM Crystal Controlled. $14.95 
each. 

DYNAMOTOR FOR ABOVE 
6V DC Input-250 V DC Output. $9.95 each. 

RCA MOBILE TRANSMITTER 
ag mc. AM Crystal Controlled. $14.95 
each. 

DYNAMOTOR FOR ABOVE 


6V_ DC ~ —tiatdis Volts 250 ma Output. 
$12.95 each. 


ALL 4 ABOVE USED UNITS $44.50 


R-23 (BC453) 190-550 KC COMMAND REC. 
Complete w/tubes. 
(Q GER) cccccccccccccccecccce 8 


seer ssi- state ren +¢ +++ 
CD Fee ccccccsevccccccccccccevcss oe SasOD 


APG 5 or 15 CAVITY 
10 Cm. 2C43 osc Xmitter, 2C40 Loc. Ose. Rec. 
1B27 TR; tunes 2400 to 3000 MCS, less tubes. 
DONOO : 0.0 950 6.66.0 6.06.06 0.660.000 0:00 000 0 eee 


Radio Receiver 11-tube UHF tunable 234-258 MC 
receiver with schematic. 

Complete with tubes. 3 ea. of 6AK5, $6 95 
7 ea. of 9001, 1 ea. of 12A6, Like new 

Less Tubes... ccc ccc ccc c vec ccccce + Saree 


AN/APRSA—Airborne superhet radar search rec. 
Freq. range 1000 to 6100 MC. Rec. has a 10 
MC IF band width operating from 80/115V AC, 
po phase 60 to 2600 cps, and one amp. at 


V DC—complete with $ { 49.50 


CURSES occ ccccccccccccescsoucs 


FM WOBULATOR CAPACITOR 


Frequency modulation unit with a permanent magnetic 
field and a moving coil mechanism driving a metal 
diaphragm supported at the rim. This diaphragm sets 
as a moving plate of the frequency modulator ca- 
soya w/ aan cee Build TV sweep 

SOR lek, - RAND BOW 0 ck ce sccccedegess 8 
St RAR PE ie peripatetic crane. $4.95 


RT-7 /APN ~ aermaege 420 Mc — and. above 
WOBULATOR..............+..-Exc, $5.95 ea. 


Freq. Meter—Cavity tuned—absorption type— 
110V AC 60 cycle 150 to 240 -§$ 4, 95 
> eee cee 

100 to 127 Mc—Like New. ...-...e- -- $14.95 


PE-109 Inverter 12VDC input, 115V, 1.5 amps., 
single phase, 400 cycle output, 

PN TOON os 6: o-ci0 0-5 2.3 'e:9 Prerre ....$39.50 
SCR-522 VHF Transceiver—100-156 Mc, 4 chan- 
nels, crystal controlled, complete $2 9 0 
ee N,N 0bs eb cubes 66% 5 
BC 442 Antenna relay, Exc..........$1.95 ea. 
with vacuum condenser........+....$3-95 ea. 
BC-357 Marker beacon receiver 68-80 Mc w/ 
tubes. 


Exc, . 


EE-8 Portable Army Field Telephone, complete 
in leather case, 
Se Ns 6h be 0. 0:50.66 00515 01 s 


NEW 
with 17 tubes, brand ne’ s 
1D6B /APN- 4 Complete W/27 Tubes & 5CP1. 


Used Cea $39.50 


R9B/APN-4 Complete W/16 Tubes $14 95 


WOE wcccccccccccccccscssccces 


U.S.N. 6 TUBE SHIP RECEIVER— 
MODEL RAL5 


The ideal commercial re- $ 95 
celvér for experimenters, 29 Exc. 
hams, aviation, marine, etc. with 

Two tuned RF stages—band switching panel 
—DB meter, AVC level control antenna and 
controls—audio tuning control—sensitivity con- 
trols including an AC-DC filament voltmeter with 
range of 10 volts. Frequency Range covers 300 
KC to 23 MC, 


DYNAMOTORS 


Type Input Output Excellent New 
BD-77 12 VDC 1000 VDC 350 MA $14.95 
BD-83 12 VDC 375-150 MA..... 1.95 $4.95 


DM-35 12 VDC 625 VDC 225 MA 9.95 19.95 
DM-37 24 VDC 625 VDC 225 MA 6.95 9.95 
DM-64 12 VDC 275 VDC 150 MA 3.95 5.95 
DM-34 12 VDC 220 V 80 MA.... 2.95 4.95 
DM-65 12 VDC 440 VDC 400 MA. 14.95 19.95 
DA-1A 24 VDC 230 VDC 100 MA. 4.95 

DM-28 24 VDC 230 VDC 100 MA. 4.95 


MOBILE HEAVY DUTY DYNAMOTOR: 14 V. 
INPUT-output: 1030 VDC 260 MA. Tapped 515 V. 
215 MA. use or 6 V DC INPUT-500 V. 175 MA. 
While they last—DM-42-Excel. Condition. $4.95 


Brand New....... am esa Sees eeesees $9.95 


TS-76—Test Equipment. Exc.......+.+..$14.95 
TS-45—tTest Equipment. Exc......+++.. 19.95 


HEADPHONES 
HS-23—-2000 ohm. Brand New.........$5.45 


HS-33—600 ohm. Brand New.......... 5.45 
CD-307 Ext. cord........ ec occccc cee OTC CR 


Ch is ear hi + eeeeeees new, $1.49 ea. 


SURPRISE PACKAGE 


20 Ibs. of miscellaneous electronic equipment, 
worth much more than this low price of 
ONLY $1.95. 


MG-149F Inverter, 24 VDC input, 115AC, 400 
cycles, 500 VA single phase. 
BAR ss tis creer eee esbeoeees bd 


RS-38 Navy Carbon Hand Mike. . .Exc. $2.45 ea. 


1-96A Signal Generator 100-156 Mc, complete 
w/cords and cables, 
like new......... TererrTiTri es s 


Variac General Radio—Model heaps BO-130V, x 
Amp. Brand new.........+- . $5.95 ea 


MS 3 ft. tapered mast vasitiai exc. cond.— 
79c ea. “i 95 
6 for. r] 


ee ee ee ee 


NATIONALLY ADVERTISED 
TUBES 


3BP1 
715A 3CP1 
23526 3EP1 $495 
a ut “5 
730A SBP1 4 for 700 
720BY SCP1 
39 211 12A6 
58 346 884 
a UP H  gace 
1G6 
57 EFSO 1H4 
1625 t] 6 $2 
1626 iF4 
1629 IFS 6H6GT 
6AGS 6SH7 
Sthrer £33k 250 
12SK7 
25L6 6AKS $3 
636 
(St, 104 
6SK 65 
itr 3g QG 
vrR1i05 9001 5 
vRiso 


$45.00 HI-Fl Headset for only $7.95 


Uses annular grooved plastic fibre comes with 
voice coils as in speakers, and brand new chamois 
ear pads to obtain spacing for correct acoustical 
load. GIVES FINEST MUSIC REPRODUCTIONS! 
Each capsule wired separately, with plug for bin- 
aural sound. Imp.: 300 Ohms per unit or 600 
a hms when wire series. 5 
and new in cape Carton. ..-+eeees 5 
USED EXC. COND. .cccccccccccccccss S498 


BC 906 Cavity type freq. meter. 144 Mc to 235 
Mc. Complete with antenna and operating manual. 
Brand new—Orig. factory pack.......$9.95 ea. 


OIL FILL CONDENSERS 
8 MFD @ G00 V........0e00e0--- $0.49 
4X4 MFD @ 600 V........+.2000- 39 


TS-9 Handset—Complete with cord & Butterfly 
switch. Brand New Original Cartons......$5.95 
TS-13 complete with cord ps nyeeed ea 
PL-68 & PL-55. Exc...... " . . $5. 


BC-1033 68 to 80 MC receiver, less tubes, 
excellent ....ccccccscccccccccs c OMe G$SOS 


FM RECEIVER, 30-42 Mc complete w/tubes. 
Be, cccc ccc ccc cece cecccegeeses cha 


Range Beam Filter—Navy Type—Similar to 
FL-8 and FL-30, 1020 Cycle Acceptance or 
Rejection w/PL-55 Cord and Plug for plugging 
into output of Rec. $ 

Also two output phonement...New s 


Uaed 2 ce ccccccces ccccccccccc co Sao 


AN/FGC——Fiux Gate Compass. A remote indicat- 
ing earth inductor compass w/master indicator 
amplifier and gyro. Ideal for boats— - $29. 50 
less power supply. Exc. Cond.. 


R.F. Head—9500 Mc complete with magnetron 
2J56, Klystron 2K25, 6AF6, 4 ea. 9 
GARS & OBZ. Exc... .vccceciccicn s 
UHF Transceiver—2500 complete with 2C43, 
2C40, 3E29, 1B27, VR105, 5Y38, 6AL5, 2 ea. 
2X2 and 8 ea. 6AK5. 0 


BC-924 Transmitter; 27-38 Mc. FM 
Complete with tubes, new. ‘ $ { 9. 95 
12V Dynamotor for above.........--+. $19.95 
2 Meter Receiver, mn of SCR-522, > $15. 95 
complete w/tubes, exc.... 


WRITE FOR NEW BULLETIN 


ALL ITEMS F.O.B. CHICAGO 


25% Deposit required with 
orders 


R W ELECTRONICS 


Dept. N 
2430 S. Michigan Ave., Chicago 16, Ill. 
PHONE: CAlumet 5-1281-2-3 


November, 1956 
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Capitalize on the growing two-set 
television market with this 
beautiful 5 color Telecoupler 
display. 


Cash-in on the increased 


Christmas sales of both black & 
white and color tv sets by displaying 
and selling AMPHENOL’s popular 
two-set coupler. 


by AMPHENOL 


distributor 


WING DIPOLE ANTENNA 

Trio Mfg. Co., Griggsville, IIll., has 
just announced the addition of new 
models to its “Zephyr” line of TV an- 
tennas. 

The “Zephyr Royal’ features the 
new wing director which the company 
states increases the power and sensi- 


tivity of this antenna design. Rejector 
phasing is also incorporated to reduce 
side pickup. 

The “Zephyr Mite,” shown in the 
accompanying photo, uses stub match- 
ing and the stubs act as resonant di- 
poles on the high band, in addition to 
their normal function. Proper spacing 
of reflectors, high-band director, and 
the wing director gives the “Zephyr 
Mite” an extremely flat response over 
the v.h.f. band. The manufacturer 
claims that the variation in gain from 
channels 2 to 6 is only 1 db while for 
channels 7 to 13 the variation is only 
5 db. 


NEW SALES MANAGER 
Medal Mfg. Go., Sharon, Pa., an- 
nounces the appointment of G. M. Mil- 
ler to head all sales and advertising 
activities for the antenna division. 


FRINGE ANTENNA 

Walsco Electronics Corp., 3225 Expo- 
sition Place, Los Angeles 18, Calif., 
has successfully completed a series of 
severe tests in remote fringe areas on 
the new “Super Wizard” TV antenna 
just made available. The manufactur- 
er claims that this antenna fully over- 
comes the critical reception problems 
of difficult locations. 

In the photo shown here, Walter L. 
Schott (left), president, and Jan Kob- 


ler, chief antenna engineer, are shown 
inspecting the antenna after tests. 


RADIO & TELEVISION NEWS 
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FROM DELCO RADIO 


come the transformers 

with high acceptability. 
You trust them... 

so do your customers! 


Universal vibrator transformers, produced through 
the combined electronic skills of Delco Radio and 
General Motors, meet the requirements of nearly 
every model of auto radio. Each is designed for 
easy installation and complete customer satisfac- 
tion. Laminated core inserts are stamped out of 
low-loss silicon steel and heat treated to maintain 
correct magnetic properties. Coils are precision- 
wound on special machines. All models have ample 
leads. Your UMS-Delco Electronic Parts Distrib- 
utor can supply you with all models. Call him 
today. Remember, the Delco Wonder Bar Radio is 
being nationally advertised in leading consumer 
publications . .. so you are tuned in on a constantly 
increasing service. 
Uncased Models 6055, 6065, 6067 
do not include filter network 


Cased Models 6060, 6064 and 6066 are made with 
**A”’ line filter network consisting of an “‘A’”’ choke 
and .5 mfd. capacitor. Easy-mount drilling tem- 
plate, plus three self-tapping screws are included 
for your convenience. 


DELCO 
o 


RADI 


DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 


uum A GENERAL MOTORS PRODUCT—A UNITED MOTORS LINE 
G Distributed by Delco Electronics Parts Distributors 


A complete line of original equipment service parts from the 


~ © & i © && A 8. € 2 1 N A UT O .. &  & io 
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KITS! KITS! 


HERSHEL’S KITS ACCLAIMED BEST! 


ALL KITS CONTAIN THE FINEST 
ASSORTMENTS. OVER 10,000 SOLD! 


30 TUBE SOCKETS 
2%-lbs of HARDWARE 
1S ROTARY SWITCHES 
10 Electrolytic Condensers 
40 Radio & TV KNOBS 
40 BY-PASS Condensers 
60 CARBON RESISTORS 
60 MICA CONDENSERS 
100 SET SCREWS 

8 1N22 XTAL DIODES 
50 Ceramic Condensers 


15 Variable Condensers 
(Air and Mica) 


50 RF CHOKES 

20 POWER RESISTORS 

1 Phono Motor 115 Vac. 

50 TERMINAL STRIPS 

200 ft. HOOK-UP WIRE 

1 TRANS. 6.3V-110 Vac. 

5 Meissner Plug-In COILS 

5 PILOT PANEL LITES 

50 FUSES 3AG UP 

1 Meter Rectifier O-IMA. 

1 IGN. COIL 3V-15,000 
VSEC. 


‘25-Ft. Phono-Mike Cable 


3 SELENIUM RECTIFIERS 
(65 MA. 110V.) 


1 PHOTO Electric CELL 


R CHOICE 


“ah ny K KIT 


et IN 97 


10 STRAIN INSULATORS 

1 TELEGRAPH KEY 

5 MICRO SWITCHES 
a} 300 OHM TV LEAD- 


25 TV STAND OFFS 

24 SHOCK MOUNTS 

1 PHONO XTAL with 
NEEDLE 


1 PIX TUBE BRIGHTENER 
3 CONDENSERS (500 MMFD 
20,000 


Volt) 
100 Ft. of SPAGHETTI 
1 RCA Flyback Trans. 
10 BATHTUB CONDENSERS 
10 GRAIN WHEAT LAMPS 
5 RADIO-PHONO CHASSIS 


4 LOOP ANTENNAS 
(RADIO) 


1 PHANTOM ANTENNA 
A-62 


100 SPRINGS (RADIO- 
PHONO) 


5 RADIO NOISE FILTERS 


25-Ft. RG-58/U COAXIAL 
CABLE with PLUGS 


2 Powerful ALNICO 5 
Magnets 


py PACKAGE 
LECTRONIC — 


nie ty the 


hoe. 43/8 


Our Price 


VT. surplus: 
= ideal gift for 
ams, ete- 


TRANSMITTER ’ 


TERMS: Cosh with order or 25% DOWN—BALANCE C.0.0. 
ALL PRICES NET F.0.8. DETROIT MINIMUM ORDER $2.00 


TYler 8-9400 


HERSHEL, paolo CO. 


5249 GRAND RIVER 


Detroit 8, Michigan 


hy ain ia haha tne 
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and use 
Christmas 
Seals... 


Fight 


Tuberculosis! 


| This antenna combines two driven 
|elements with a special phasing har- 
iness to assure maximum gain, sharp 

directivity, and superior back and side 
| signal rejection. 

To suit varied reception require- 
ments, the new TV antenna can be 
stacked. Constructed of high tensile 
aluminum alloys to withstand icing 
and gales, the “Super Wizard” (model 
4240) carries a three-year guarantee. 


STATIC ELIMINATOR 

Solar Mfg. Corp., E. 46th St. & Se- 
ville Ave., Los Angeles 58, Calif., has 
developed a coupler which links an- 
tenna lead-in lines 
to the input of TV 
receivers and 
bleeds off static 
charges. This unit 
| is actually only %e 
{inch in diameter 
‘and %» inch in 
thickness. 

This unit con- 
sists of a _ high 
voltage ceramic 
capacitor shunted 
by a printed bleed- 
er resistor. The ca- 
pacitor serves as 
|an r.f. coupling be- 
tween the receiver and the antenna 
lines. Its dielectric withstands the 
1500 volt a.c. test specified by the Un- 
derwriters’ Laboratories. The resistor 
serves to bleed off static charges de- 
veloped on the antenna system, keep- 
ing it effectively at ground potential. 
The most obvious source of such static 
charges is nearby lightning discharges. 
The unit is designated as the model 
DN-96-10. 


TRAVELING WAVE ANTENNA 

Channel Master Corp., Ellenville, 
N. Y., announces a new antenna, the 
“T-W,” which utilizes six new elec- 
| trical features and embodies new struc- 
tural ruggedness. It is claimed that a 
single bay of the fringe area model 
| (No. 350) has higher gain than a wide- 
spaced, single-channel, 5-element yagi 
on each low-band channel and more 
jthan a stacked 10-element yagi on 
|each high-band channel. In addition, 
it has a front-to-back ratio exceeding 
10 to 1 relative voltage on each low- 
band channel with high-band front-to- 
back ratios from 5:1 to 12:1. 

The new traveling wave principle of 
this antenna re-inforces picture signals 


electronically providing for an equal 
flow of current in every dipole on each 
of the v.h.f. channels. All but one of 
the antenna’s elements are driven ele- 


ments. Hairpin or “fat” dipoles re- 


place the conventional folded -dipole— 
all elements are of this type including 
the reflector. The elements are vee’d 
forward at two different angles, and 
no two elements are of the same 
length. 

Two braced crossarms and double 
trussing are used for extra strength. 
This antenna is available in three 
models: the model 350 7-element for 
deep fringe areas, the model 351 5-ele- 
ment for near fringe areas, and the 
model 352 3-element for suburban 
areas. All models may be stacked. 


COMMUNITY TV CABLES 

Belden Mfg. Co., Chicago, IIl., is now 
producing two new community TV an- 
tenna system cables designed for low 
loss, long-service life, and maximum 
dependability. It is claimed that these 
new cables give essentially flat im- 
pedance with no peaks in attenuation 
to reduce the signal in either high or 
low TV signal channels. All cables 
are sweep tested before shipment. 

For tap-off lead-ins, the No. 8232 
double-shielded and double-jacketed 
cable is recommended. The No. 8233, 
also double-shielded and double-jack- 
eted, is recommended for secondary 
leads. 

NEW INDOOR ANTENNA 

JFD Manufacturing Co., Inc., 6101 
16th Ave., Brooklyn 4, N. Y., is now 
marketing a new indoor antenna called 
the “Tuk-A-Tenna,” designed to be 
used in portable TV sets as well as 


conventional table and console models. 
It is attached onto the back of the TV 
set, and when not in use, folds down 
behind an aluminum cover, out of 
sight, as shown in the accompanying 
photo. When in use, the dipole ele- 
ments are pulled up and may be pivot- 
ed on individual swivel ball joints. 

The “Tuk-A-Tenna” is available in 
four models, two 3-section models 
(TA142 and TA242), and two 4-section 
models (TA143 and TA243). 


CO-CHANNEL FILTER 

Jerrold Electronics Corp., 23rd & 
Chestnut Sts., Philadelphia, Pa., is now 
distributing a high “Q” filter which 
electronically eliminates the “venetian 
blind” effects caused by co-channel 
TV interference. This filter is called 
the “Line-Out,” and is available in 
two models: the model V-10, which 
eliminates 10 ke. interference, and the 
model V-20, which eliminates 20 ke. 
interference. 
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Exclusive at TERMINAL...UNHEARD OF SAVINGS! 
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New, portable tube tester tests all 
common receiving tubes, transmit- 
ting and industrial tubes, regard- 
less of basing — also “‘ ma” 
series string television tubes. In- 
line controls sopee ge Soe 
Reads shorts and leakage directly 
in ohms — easy-to-read roll chart 
— gas test — easy switching for 
all tube bases. Best dollar buy. 
Regular Price: $149.50. 


now onty $895° 


BRAND NEW FACTORY SEALED 


SYLVANIA 


TEST EQUIPMENT sa 


Type 303 SYLVANIA 
VTVM POLYMETER 


The ultimate in its price range — 
multi-purpose meter combinin 
high accuracy with functional, 
smart styling to give “‘quick read- 
ings” under all conditions of am- 
bient lighting. Measures AC and 
DC volts, and ohms over 6 ranges. 
Regular Price: $54.50. 


Now oNLy $3450 


Type 405 SYLVANIA 
5" SERVICE 
OSCILLOSCOPE 


The smallest 5” ’scope on the 
market... and the biggest value. 
Identical horizontal and vertical 
amplifiers with frequency response 
within 3 db from 2-700KC, 300 
Millivolt sensitivity and 2.2 meg. 
input impedance. Linear sweeps 
from 16 to 50 KC. Extremely 
stable sync. Regular Price: 


"NOW ONLY $250 


Type 301 SYLVANIA 
VTVM POLYMETER 


Features an inherently stable circuit 
from use of 2 Type 7N7 tubes in Syl- 
vania-patented circuit. Ma. meter 
movement, 6 AC and DC ranges read up 
to 1,000 volts and up to 30,000 volts 
DC with Sylvania Type 225 Voltage 
Multiplier Probe. Resistance measure- 
ments to 10,000 meg. True peak-to- 
peak readings up to 2,800 volts. 17 meg. 
input impedance. Illuminated meter and 
screw-on connectors. Shielded AC lead 
provides AC measurements from 20 
cps. to 20,000 cps. with 2.7 meg. im- 
pedance. Measures DC current up to 10 
amps. Regular Price: $109.50. 


Now ONLY $§95° 


Type 302 SYLVANIA 
VIVM 
DeLUXE POLYMETER 


f 


i a 

6 AC and DC yolt ranges 0-3, 
10, 30, 100, 300, 1000. 6 
to-peak volt ranges. 5 RF volt 
ranges from 0 to 300. 
ranges from 0 to 1000. 0-10 amp. 
DC. Ohms in 6 ranges to 1000 
meg and db measurements in 6 
ranges from —20 db to +61.4 db. 
Features new 7” Sylvania meter 
movement, patented linearity cir- 
cuit, rf probe, high input imped- 
ance, shielded leads. Regular 
Price: $129.50. 


now onty $8250 


Type 403 SYLVANIA 
7°’ TW SERVICE 
OSCILLOSCOPE 


High quality 7” instrument with 
identical high-gain dc amplifiers 
on horizontal and vertical axes, 
plus advanced features of higher 
riced models of special value for 
service. Type 403 permits dc 
signal level measurements and 
e ase relationship study. 2 preset 
V sweeps. Vertical sensitivity 10 
millivolts per inch rms. Freq. re- 
sponse flat to 500 ke within 2 db. 
Regular Price: $249.50. 


now onty $§595° 


Never Before! Never Again! Such SENSATIONAL LOW PRICES! 


Type 620 SYLVANIA 
TUBE TESTER 


Type 506 SYLVANIA 
COLOR-TY DOT GENERATOR 


Extreme sync stability, useful for line- 
arity adjustments, positive gating cir- 
cuit, wide range of dot spacing, practi- 
cal dot size. Hard tube sync circuit and 
special Sylvania output adapter. Ex- 
tremely compact unit. 


Regular Price: 
$129.50. NOW ONLY $69.50 


Type 5014 SYLVANIA MARKER GENERATOR 
Provides 2 separate signals for marking 
an oscilloscope trace of response curves. 
Accurate trap adjustment, . spotting, 
band width measurement and adjust- 
ment of popular 4.5 mc. intercarrier 
sound circuits. VFO covers 15 to 240 
me. range. Regular Price: $129.50. 
NOW ONLY $69.50 


Type 600 SYLVANIA 
LABORATORY TUBE TESTER 


Mutual conductance and emission test. 
Conversion transconductance test. Leak- 
age test directly in megohms, gas test, 
and voltage regulator-thyratron tube 
test. Factory correlated readings, illumi- 
nated meter, roller chart. Re Price: 


gular F 
$469.50. NOW ONLY $369.50 
Model 402 SYLVANIA SYNCHROSCOPE 


Continuously variable sweep 0.2 
us/in. to 800 us/in. Intern tigger 
generator with rep. rate of 500, 1000, 
2000, 4000 p.p.s. Positive pulse trigger 
output rising to 200 volts peak in 0.3 u 
sec, at amplitude of 100 volts for 3 u 
sec. Adjustable output trigger delay 
from 75 before to 25 u sec. after sweep 
start. Fixed sweep trigger delay at.90 u 
sec. Regular Price: $708.75. 


NOW ONLY $490.00 


Model 402A SYLVANIA SYNCHROSCOPE 
Identical with model 402 but with an 
r-f detector and wide-band amplifier. 
Regular Price: $783.74. 


NOW ONLY $540.00 
Model 402B Regular price $896.25. 
NOW ONLY $602.00 


Type 228 
SYLVANIA C.R.T. 
TESTING ADAPTER 


Use with any Sylvania tube tester to 
check 85% of picture tube troubles 
without removing tube. Checks electro- 
magnetically deflected types for emis- 
sion, shorts, leakage, and o filaments. 
Regular Price: $7.60. NOW ONLY $5.95 


Type 225 SYLVANIA 
TV HIGH-VOLTAGE PROBE 


All Items Subject to Prior Sale... FIRST COME...FIRST SERVED! ORDER TODAY! 


Terminal Radio ..:: 


85 CORTLANDT STREET, NEW YORK 7, N.Y. * WOrth 4-3311 


Please 8 
deposit, 


IL ORDERS FILLED 


¥ 
All Prices F.O.B. New York City. 
end full remittance or 25% 
balance C.O.D. 


November, 1956 
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Co-channel interference, which re- 
sults in a series of wide horizontal 
lines across the picture, is caused by 
the simultaneous reception of two TV 
stations broadcasting on the same 
channel. Such stations generally differ 
in transmitting frequency by 10 or 20 
ke. per second. The 10 or 20 kc. fre- 
quencies beat with harmonics of the | 


The newest hobby under the sun! 


poy in courtesy Science 


A hanics Magazine 
and many other sun-powered electronic, A i wp. cxrgeynacrn 
electrical and photometric devices featuring F cor 
° oge ° ae 
International Rectifier Corporation SUN BATTERIES ! telepho 
button. 
Everyone —from the beginner with a basic understanding of electrical work to the experienced pro- r. U 
fessional engineer—can build this pocket-size portable radio— powered by the sun! No batteries 2 — 
—not even an On-Off switch. All you need is sunshine! The basis for this radio is the . 
B2M Sun Battery. This unit is a scientific, accurate, precision-made photovoltaic instrument that Extr 
directly converts light into electrical energy. This radio is just one of many devices you can build Stock | 
powered by solar energy. You have read about this new field of science. Be among the first in Stock | 
this newest hobby. Put the sun to work for you! 
42M ceues SERIES 3 s 
THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES —PHOTO- Complete plans for building 
CELLS—AND HOW TO USE THEM. Packed with information and $ 50 FREE this radio. At your elec- e 
applications, this illustrated book shows wiring, diagrams and tronic parts distributor. TV line frequency (15,750 cps) , re- 
plans —every detail necessary to build many interesting devices. sulting in approximately 40 wide here . 
THIS 1S THE FAMOUS B2M SUN BATTERY i GET THE B2M SUN BATTERY AND ALL OTHER across the screen. The “Line-Out” be 
YOU'VE READ mpettenyd areas ‘ er en oo a filter eliminates the difference fre- o - 
ments, this unit in bright sunii ; IC PA ISTRIBU Hi! * . * ir 
ft. candies) will deliver 2 milliamperes at If your favorite distributor doesn’t feature quency. This unit is tunable over a oe 8 
250 mines endo open condone; wil the B2M Sun Battery send check or money 2 ke. range since the TV stations may “CUS 
bee upceapatietet a ort vary plus or minus 1 ke. in carrier | 
mona Rectitier Corporation frequency. o, 
§ Segundo, California 
The unit is mounted on the inside 
e e| 
SPECIAL OFFER, The book and the B2M Sun Battery for only $2.85 at your distributor | of the TV receiver's back cover. 
NEW APPOINTMENT 
CUSTOM HI-FI TONE ARM Snyder Mfg. Co., Philadelphia, Pa., 
thin oman = A fe L u xX manufacturer of auto radio and TV an- Wit 
’ T AN- F 
WME AND OVERHANG Assure correct tracking ALUMINUM SOLDERING FLUX tennas, has promoted Jack Schweig- Se 
me th NEW_MICROMETER type _coun- | | The miracle you have been waiting for. With hauser to the position of national sales S Pea 
r Aluminum the same as other se ‘ 
TERBALANCE | Assures accurate | | Dotsis, You may use regular lead-tin solder. For manager of the antenna division. This jumbo 
WNEWCLONGER LENGTHS (ot. eo. eee appointment comes simultaneously aw 
distortion. E. Lampe, P. 0. ‘Box 371, Lindenhurst, L. 1., N. Y. with the establishment of the antenna transfor 
* I-gram ~. [si4s5] division. Mr. Schweighauser joined take: ads 
tracking — 6" 
+ ein ee a | SIRIMETENTENTESROSGTETY | te commany tree years apo and vas fs 
* Custom hand-finished Ps Ask your jobber for the new E-Z- . * q 
satin aluminum if HOOK Test Probe. Patented hook tor of sales, in April 1955. —30- > 
ge OF THREE LENGTHS design . . . stays on. . . easier to 
6" 18" 21" Overall Ethie: “earces asstaal “eae ae 
Available at better Hi-Fi dealers or write direct » saves tl pee bd BYP To) us 
Lr Mie 2 to "build vowen detector "and special Distributed Port 
rt - est assemblies e most for 9! (Continued from e 39) 
o tla E-Z HOOK TEST PRODUCTS, pag 
4404 W. 22 ST. Lat, 1538 Woodburn Ave., Coving- 


PANAMA CITY. FLA. ton, Kentucky. 

— conditions. These curves were origi- 
nally run to answer those who feel 
that horn enclosures have a “corner” 
on response in the corner of a room. 
However, it shows very nicely the ef- 
fects of room resonances on two dif- 
ferent loudspeakers. 


Industry needs Electronic Trained Men 
Now! Qualify for BIG PAY JOB, 9 short 


months. No other type of training can ° ew, 7 
compare with sl thee scautien you Conclusions Brand ne 
get at Healds under expert instructors. Loudspeakers are capable of han- ditional. 
x dling very little input at extremely ts fine) ¢ 
Bachelor of Science Degree, 27 Months low frequencies. If the full capabilities eres. 
CJ Electronics Engineering (B.S. Degree) of a loudspeaker are to be realized, supply ve 
CO) Electrical Engineering (B.S. Degree) low frequency rumble and the noise mel are 

(J Television Technician (9 Months) [] Color TV must be eliminated from a reproducing 

(CD Electronics Technician (12 Months) system. 
Heald College ranks FIRST West of the High efficiency usually means less, 
Mississippi in “Who's Who in America rather than more bass response, unless 
. Approved for Veterans a proper enclosure is used. 

AT HEALDS YOU LEARN DAY AND EVENING CLASSES The use of a “Distributed Port” en- 
BY DOING IN MODERN Register Now. Write for Catalog. closure will improve the bass response ‘ 

ELECTRONICS LABORATORIES (No Obligation.) and increase the low frequency power 
handling ability of moderately efficient sty orth 
a E A L D OEE SSE ree So.) Ce ae are loudspeakers similar to those men- comfort 
tioned in the text. aa 
ENGINEERING COLLEGE rE Ree en eee har eae ee eeeee eevee The use of a “Distributed Port” vdads 
tr. cule ee ee, ok Sains greatly complicates the design of an ATTEN 
Van Ness at Post, RTN d enclosure. However, this also makes it tronic. 
San Francisco, Calif. Make. .oses oe saese is sdiuabne Se ee possible to optimize the design for priccet 
range, response, or power handling re: 
ability in a given size. —30- L%& 
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OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES 


POWERFONE WALL TELEPHONE 
Stock No. PH-3 


$ 373 


Pair 


3 pair for $11.00 


Two station telephone set. Talk back and 
forth for up to one mile, Powerfone is guar- 


as i Sensitive enough to hear a whis- 
Uses flashlite batteries. Complete with 
vbatteries, 2 wall hangers, and 50 ft, o: 


‘aie 2-conductor cable for, above 
Stock No. W103 100 ft. ...:..$1.19 
Stock No. W104 250 ft. ......$2.50 

3 SPEED MOTOR AND ARM 
a Stock No. AS-205 

Monarch (Famous Made-in- 

tor and turntable plus a gen- 

uine Webster tone arm with 

(Z eee cartridge > dual 
ous __ tipped eedles 


England Brand) 3 speed mo- 
Brand new 100% ‘guaranteed. Reg, "$15. 00 


Value. 
CUSTOM RADIO CHASSIS 
While They ep 
Lost Installation 
Anywhere 
Stock No. 
RA-245 


=. 
With Matched 


14° 
Set of Tubes 


A 5 tube superhet of the latest design. Feat 
tures two IF transformer 
umbo slide rule dial, built-in loop antenna, 
entralab couplate, resonant filter, bypass 


transformer, dual panel lamps and many 
other fine features. 


manufacturer had for cash and now you can % ex: 


take advantage of this deal. Chassis is 12” 

. x 6” high and is finished in high lustre 
(shines like platinum). Entire front is glass 
finished in attractive green and gold. This 
is a big feature since no bezel is required 
and any size panel opening from 2”x7” 
4”x11" can be m range is 
standard 550 to 1600 KC. 
is 40 to 12,000 cps. 

ohms. Operates on 110-120 volts. 
wt. 12 Ibs. 


CUSTOM WALL RADIO 


Complete or Set With Built-in 
Speaker and 2 RCA Sub-station 
Speakers With Wall Baffles 


a 
$4995 


Has Provision to Connect “ha Tos 
Additional Speaker: 
Now you can have music in every room 
piped in from this custom wall ~ 4 This 
brand new radio is a special high efficiency 
5 tube superhet which mounts flush with 
any wall, Speaker is built-in. Up to 5 ad- 
ditional speakers (any size or style of PM 
is fine) can be connected for music in every 
room 3 A. house. Also fine oy offices, 
stores, shops, etc. Size: 11” w. 10” h. 
Equipped with jack on panel so that phono- 
graph or tape recorder can be plugged in to 
supply recorded music to all outlying speak- 
ers as well as the master, Controls on front 
panel are: Volume Control, Station Selector, 
and Phono Switch. Tuning range is stand- 
ard 540 to 1620 KC. Has built-in loopstick 
antenna and pores filter. Operates on 115 
Volt AC. Shpg. wt. 15 Ibs 


HEARING AID EARPHONE 


CRYSTAL TYPE 
STOCK NO. PH-2 


$495 
EACH 
3 FOR $5.50 


Worth at least twice this price! A qual- 
ity crystal, high impedance earphone. Fits 
comfortably in either ear. Weighs less than 

oz. Super sensitive, flesh colored. With 
3 ft. flex-cord. Ideal for hearing aid, crys- 
tal sets, pocket radios, etc. ay also be 
used as a crystal microphone. 


Shpg. 


Regular 
Price 


ATTENTION MANU rigpeAtghe net ad i“ 


Output impedance is a 


TECH-MASTER CLOCK RADIO 
With Built-in Sessions Clock 
Reg. $44.95 List 
50-10%, OFF 
LIST PRICE 
Stock Up For 
CHRISTMAS 


Stock No. RA-256 


A full 5 tube ra- 
dio built by Tech- 


ti f ous fe 
BNE TV “SETS, Stock No. RA-257 


Wainut 9 20:96 


Walnut 
Stock No. RA-255 


acoustical, cham- 'vory ° 
ber design plus "Alnico V speaker, de- 
livers true sound reproduction. Built 


An olson exclusive. 
value anywhere. We 
manufacturer had. 
are gone. Brand new in gl sealed 
cartons. Cabinet size: 734” 

55% Operates on 115 volts 


Evony 919,96 


h x 
AC 60 cy . 
Oe ee er 


ONCE A YEAR SPECIAL! 
WEN SOLDERING GUN AND 
500 RESISTORS 


7 |, 


1 
! 

I 

| 

| 

| 

| 

HERE'S HOW 

! YOU SAVE SAVE $6.12 
| Reg. Price Stock No. 
l 

| 

! 

! 

| 

| 

| 

| 
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WEN 100 Watt AS-199 
soldering Gun.$5.95 Both For 


Kit vad 500 Resis- 
3 $9733 
1$13.45 

Vour Cost. 
Famous Wen 100 watt model solder- 
ing gun delivers full soldering heat 
seconds after the trigger is pulled, 
cools fast too. 
sealed cartons. Operates on 115 VAC, 
Resistor kit contains 500 pieces. ALL 
POPULAR, Every resistor brand new 
and marked with value and tolerance. 
Range from 50 ohms to 20 megohms. 
l~%, 1 and watt sizes. 5°, 10% 
and 20% tolerances. AH with long 


H tinned leads. Don’t miss the tremen- 
dous deal. 


Ce eer Dis- 


uStarlight Variable Speed TURNTABLE # 


* With 


S$, 2-gang condenser, g @ Center Drive—No Belts or Pulleys 


a @ 12” Precision Turntable 


& This exceptional Turntable maintains 
Speed control 

continuously variable from 16 to 83 
RPM. Precise speed stability is assured 
by the built-in neon bulb illuminated 
aluminum 


act speed constantly. 


stroboscope. Massive 12” 


—. Variable Speed 
6 to 83 RPM ~ 


i 
* Built-in Illuminated Stroboscope 


Stock No. 
RP-23 


$ 497i: ‘ 


Specially Designed. Enclosed in a 
= ed die cast housing. Suspended 

tee! Hum Shield and Vibration 
Mounts. “Rumble 40. DB below | é 
average recording level. 


a. has built-in 45 RPM hub. 
WOW and Flutter’’ is less than .2% 
RMS. Satin finished 1” mounting 


plate. CONTROLS: ON-OFF toggle 
switch- Mew s peed ee Size: 
11 22/32” x 


SILICON DAMPED ireieeionsl Type 
TRANSCRIPTION ARM 


th Precision Turnover Cartridge 
and Dual Sapphire Needles. 


Outstanding design and precision construction 
results in the finest available record repro- 
duction, Extremely well balanced with mirror 
finished bearing surfaces for minimum fric- 
tion. Excellent tracking characteristics with 
turnover 
¥ mechanism also adjusts spring system for 


g Wi 


extremely low mass. Cartridge 


correct needle pressure. 


+ 1DB, 20-20,.000 cycles. Plays 


Cartridge response 
all size rec- 
| ie cords Up to 16”, If you want the best—this 


a es as | 9°*7 


SPECIAL COMBINATION PRICE 


You can save $9.95 


if you purchase both the Starlight aes: 59°75 & 


RP-23, and the Le f mega Type Transcription Arm, 


tion price of 


the special com 
5 Cll lle) th et 


World Famous Collaro 
4 SPEED RECORD CHANGER 


Model RC-456 


e 4 SPEED CHANGER ¢« TABLE TOP 
MOUNTING BASE, PRE-CUT « 45 RPM 
SPINDLE e PLUG-IN RONETTE HI-FI 
CARTRIDGE « AC CORD e« PLUG OUT- 
PUT CABL Completely assembied and 
shipped in factory sealed cartons. 


Ready for immediate use. Plugs into 
any A.C, outlet and standard amplifier, 
radio or TV equipped with phono jack. 
intermix 


Fully automatic, 4 speed 
changer plays 3314, 
78 & new 16 

RPM. Plays 7, 10 

12” records of the 
same eed. Has 
**manual’’ play lever, 
automatic switch 0: 


Ronette Hi-Fi car- 
tridge with 2 sapphire 
needles, power co 
and phono cables. 
SIZE: 14” af 
9". Operates on 110- 
125V AC, 


ELECTRONIC COMPONENTS 


85 Pieces Resistors, Condensers, 
Chokes, 


4 Individually packed e .79 
indle, rubber turn- and sealed by GE. 85 Rep. 928 4 
table ‘‘drop’’ ma popular. ~ 


' ARKAY 12 WATT HI-FI 
sony —ypree KIT 

All Tubes 

Included 


Stock No. AM-I1 


Fine reproduction and wide response at 
] cost. Comprehensive manual, oversize 
drawings and wiring diagrams make 
| the assembly a cinch. 

| fine feature you Specifications: 


Employs 5 tubes push-pull output, in- 
ack, pre-amplifier for mag- 
netic a up, built-in compensator 
30-15,000 cps. Has remov- 
able front anel, output transformer 
matches 4, 8, 16 ohms. AC receptacle 
provided on rear panel for connecting 
tuner or record changer. Has inputs for 
pickup or mike, ene. pickup, tuner 
Plus two auxiliary inputs. Complete 
with all parks, chassis and "tubes. Tubes 
are: 1-6SC7, 1-6SL7, a wi? a 
Chassis size 111%” L 
552” D. Operates ee Mi *V yo 60" a. 
Less wire and sol 


verse — 


networ 


1% spines TRANSCEIVER 
Build Your Own 
A Brand 


new com- 
2 


pag ere Included are 
5 tubes (worth over 
1-995, 3—1L4, aos 


$7.00 
sie 00 wholesale), 


a transceiver, receiver, field strength meter, 
ete. Shpg. wt. 


COMPACT POWER SUPPLY KIT 


Delivers is voc @ 
30 MA ne Vv ac 


5 
Stock $399 
No. KB-32 
3 for $11.00 

with less than 1/10 of 1% 
—— included, components, pre- 
poe chassis, hardware, even solder. 
ull tnateaetnin easy to assemble. Ideal 
for hams, experimenters, labs etc. For 
110-120 V 


HI-QUALITY RECORDING TAPE 


PLASTIC BASE 
1200° on 7"* Dia. Reel 
Lots of 
STOCK NO. X-249 42, Ea. 


wine's, ea......$2.19 $1. 59 


Lots of 6, ea....$1.79 


This rene om brand tape regularly Si 


DC vo nan 
oeees ao 


Perfect in every respect, ints 
quality tape is famous for its low noise 
level and uniform output. Freq. response 
Panga gon ceps—red oxide base—%4” wide. 
1.25 seven inch Plastic. Teel included 
Ret ts wai recorders. Stock now ig 
this Giant Sale and get the P rape Buy @ 
Yo Life. Shpg. wt. (one doz.) 10 Ibs. 
NEW L-O-N-G-E-R PLAY 
1800" TAPE ON 7°* REEL 


STOCK NO. X-583 ra"en. 


Single, ea......$2.99 $2. 45 


Lots of 6, ea.. .$2.59 
50% more recording time on a 7” reel, 
Shpg. wt. (one doz.) 12 Ibs. 


POCKET RADIO KIT 


With Hearing Aid Type Earphone 
STOCK NO. KB-32 


$495 


EACH 
3 FOR $14.00 


Now no need to miss your favorite pro- 
Take this highly sensitive portable 
with you. Small enough to fit in your 

ket. Latest regenerative circuit design. 
lenty of volume and_ good selectivity. 
Covers 540 to 1700 KC. Complete with 
tube, earphone, plastic case and_ instruc- 
tions. Less only wire, solder and batteries. 


Batteries for above—1 each needed 
Stock No. BA-15 Burgess U10 each 77c¢ 
B steck No. BA-32 Burgess Z each. .10c 


> SUN BATTERY 


cap. “3 
Reg. $2.50 
= 3 oe 
Stock No. RE-1 Converts SUNLIGHT 


© ELECTRICAL Toad. 


Can be ay with 
fo". Will last indefi- 


nitely. Full EF af, 


HOW TO ORDER 


Mail your order to 276 E. Market St., 
Akron 8, Ohio. Send remittance with or- 
der (add for postage 5c for each dollar’s 
worth ordered—10c for each dollar’s worth 


erchandise postage. .L. MER- 
CHANDISE 100% GUARANTEED PLEASE 
—MINIMUM ORDER $5.00. 


SEND FOR NEW FREE CATALOG 


Sockets, Switches 


LISTING OF BARG 
OF NATIONALLY 
VERTISED ITEMS 


OLSON BARGAIN STORES IN: 


CHICAGO—623 W. Randolph St. 
CHICAGO—123 N. Western Ave. 
CLEVELAND—2020 Euclid Ave. 
PITTSBURGH—5918 Penn Ave. 

MILWAUKEE—423 W. Michigan 
BUFFALO—711 Main Street 


AKRON 8, OHIO 
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AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 


For those who 
want the finest! 


Se if 
UNSURBASSED 
INJBEAUTY 


UNEQUALLED 


UNMATCHED IN 
QUALITY 
CONSTRUCTION 


WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 
NEW LINE OF ATR TV SETS 


ALSO MANUFACTURERS OF DC-AC INVERTERS, 
A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 


American Teevision « Ravio Co. 


ee 7 ng G2 
Vaakity Products Since 1951 


T PAUL 1. MINNESOTA-U.S.A 


Manufacturers’ 


WGA Literature 


MOTOR SELECTOR CHART 

Howard Industries, Inc., 1760 State 
St., Racine, Wis., has issued a handy 
fractional horsepower motor selector 
chart which should prove helpful to 
engineers and purchasing agents. 

The characteristics and performance 
ranges of all fractional horsepower 
motor types are listed in detail on this 
binder-sized chart. Speed-torque curves 
for basic motor types are illustrated 
along with other valuable motor data. 


COMPONENT CATALOGUE 

Wells Sales, Inc., 833 W. Chicago 
Ave., Chicago 22, Ill., has issued a new 
20-page catalogue which lists a wide 
variety of electronic components which 
the firm stocks regularly. 

Included are miniature toggle and 
rotary switches, many types of capac- 
itors, transformers, motors, dynamo- 
tors and selsyns, and miscellaneous 
hardware, connectors, and insulators. 

Write the company direct for a free 
copy of this publication. 


SERVICE BOOK BULLETIN 

Harry G. Cisin, Amagansett, N. Y., 
publisher of a complete line of tele- 
vision and radio service books, tube lo- 
cation guides, tube substitution guides, 
picture guide to TV troubles and rapid 
diagnosis of TV faults, etc., has an- 
nounced the availability of Bulletin 
#R-11, which describes the books in 
some detail. 

Copies of this bulletin are available 
without charge upon written request 
to the publisher. 


HOFFMAN SERVICE GUIDE 

The Hoffman Radio Division, 3761 S. 
Hill St., Los Angeles 7, Calif., has re- 
leased a complete service guide cover- 
ing all its commercial units produced 
during the period from 1948 to May 
1956. 

Containing 200 pages, this bound, 
11” x17” guide contains schematic dia- 
grams, chassis parts lists, cabinet parts 
lists, and tuner data on all of the com- 
pany’s black-and-white and color tele- 
vision receivers, as well as on radios 
and phonographs. Television if. align- 
ment, tuner alignment, lens size, and 
other useful information are also cov- 
ered. 

Distribution of the guide is being 
handled by the company’s representa- 
tives. It is available for $3.00 a copy. 


NEW EICO ROLL-CHART 
Electronic Instrument Co., Inc., 84 
Withers St., Brooklyn 11, N. Y., has 
announced the release of a new 1956 

tube tester roll-chart, #625-05. 
Researched and compiled by the 
company’s engineering department, 


the chart contains hundreds of listings 
of the latest tubes as released by all 
of the leading tube manufacturers. 

The chart is printed on a 6-foot long 
continuous sheet of durable high-quai- 
ity white paper which is designed to 
withstand many years of daily use. It 
fits the Hico tube tester’s roller mech- 
anism. The roll chart is priced at 
$1.00 and is obtainable from the firm’s 
jobbers or from the manufacturer 
direct. 


PICTURE TUBE GUIDE 

The Tube Department of General 
Electric Company, 1 River Road, 
Schenectady, N. Y., has released a 
new edition of its “Quick Selectron 
Guide for Television Picture Tubes.” 

The new publication, ETD-1001C, is 
intended to help designers select a par- 
ticular tube from the large number 
of types now on the market. It classi- 
fies each of the 211 tube types by 
size, bulb structure, and deflection 
angle, and lists the following informa- 
tion: whether the tube is aluminized 
or not, external conductive coating 
capacitance, type of ion-trap magnet, 
face dimensions, and style of anode 
terminal. 


ALLIED'S 1957 CATALOGUE 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, IIll., has re- 
leased copies of its 1957 general cata- 
logue, a 356-page manual listing over 
27,000 items. 

Designated as Catalogue No. 160, 
the new publication contains 160 pages 
of rotogravure, featuring the latest 
high-fidelity components, including 34 
complete hi-fi systems; television chas- 
sis, boosters, rotators, and u.h.f. con- 
verters; table model and portable pho- 
nographs; professional and home 
recording equipment; p.a. amplifiers 
and complete systems; amateur receiv- 
ers, transmitters, and other gear; in- 
dustrial v.h.f. radio and radio-tele- 
phone equipment, in addition to 
components, books, tools, and hard- 
ware items of all types. 


THERMISTOR MANUAL 

The Metallurgical Products Depart- 
ment, General Electric Company, De- 
troit 32, Mich., has announced the 
availability of a newly revised, 53- 
page manual on thermistors. 

This new publication, referred to as 
TH-13A, describes the latest general, 
material, and operating characteristics 
of the electronic semiconductors, as 
well as general types of applications. 
Besides basic data, it also includes de- 
tails on thermistor assemblies, static 
and dynamic characteristic curves in 
addition to user information on how 
to order them. 


ENGINEERING CRITERIA 

The National Society of Professional 
Engineers’ Subcommittee on Employ- 
ment Practices has recently published 
a 23-page booklet covering employ- 
ment practices criteria adopted by the 
Society. 

Single copies of “Criteria for Profes- 
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t sweep as 
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BC-221 | 


BC- 
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Shock-me 
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MN-26-C. 
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1 MN26 


DM-34t 

DM-37 

lom-40 

| DM-53/ 

y DM-64/ 
PE-73C 
PE-86 

1 PE-103 


i PE-186 
SPE 

i INPUT: 
| OUTPUT 
Model 5 
BC-605 


to inter« 

I BRAND 
—— 

| (7 

4 

I 

' 


Novemt 


r. ei 
_ Loran cl 4 Oscilloscope 

. Easily converted for use 
on radio-TV Service 
Bench! 


BRAND NEW 


Completely Assembled 
Supplied with 5” Scope 
type 5CP1 


1 TS-100/AP OSCILLOSCOPE 


IBRAND NEW OUR 
I (worth $750) tow. $3450 


B can be used with linear ae or general purpose 
test scope. Cables included. ‘Als so used with circular 
I sweep as precision range calibrator. Self-contained in 
metal case 8” x 12%” x 16” deep. For 110V 50 to 1200 
Pcycles AC, Demilitarized, New, with all tubes includ- 
‘ ing crystals and C, R. Tube, 


, 1TS-16/APN TEST SET 


Very Special at this low price. BRAND 
NEW. Complete with all 9.95 
cables... - ss ees e Ld 


BC-906 FREQ. 
METER—SPECIAL! 


Cavity type. 144 to 235 
Mec. BRAND NEW _ in 
original factory packing, 
complete with antenna 
& operating manual. 


OUR LOW $8.88 


PRICE ..... 
BC-221 FREQ. METER............... $129.50 


BC-221 FREQ. METER CASE 


Aluminum case for BC-221 or TS-164 Freq. Meters. 
I with volt. reg. supply using VR105. 2 ballast tubes, 


relay, cable, etc. 
+3” 


Inside front: 93, BRAND NEW, 

TiVo x THQ”. In- (Add 50c for 

I side rear: 2” deep. packing) 
Shock-mounted. 


5 Original Crystal for BC-221 


» 1000 Ke BRAND NEW............... $8.45 
COMPLETE OPERATING MANUAL $i 95 
ee ems ee, BERERe. .. . ss 60 6595 0s be 


I BENDIX DIRECTION FINDER 


MN-26- 12-tube remote control Navigation Direc- 
tion Finder and ee ae receiver. 150 to st 

: nds Vv. DC input. Ideal for 
Oc navigation. ‘on toate and planes. Complete inetalie- 
tion — ris 


MN N-20-E Rotatable Loop. 
i MN26Y BENDIX DIRECTION FINDER 
I 150 Ke. te. 7 Mc. Complete with tubes, motor. $26.95 


BRAN PEs devhnpoetdeinbaesugebssss’ 
Used, hs new. incl. tubes and dynamotor. .$18.95 


AN/ARR-2 
RECEIVER 


BRAND 
Terrific value! Tun- 


001, 3-6AK: 
1-12A6, Only a pe 
at this low price 
Com- 
an ose 

28 +V 
5 A paca 
te $ 


s 
1.6A 


LT AC POW- 

R SUPPLY KIT for abo 

NAMIC with °° 
cord and plug——-BRAND NEW, only... 
DYNAMIC HEADPHONES, 600-ohm impedance, with 
large earphone cushions, cord and phone plug. 
BRAND eS Pree rer $2.95 
SOUND POWER Headphone with 
Dynamic Mike, BRAND NEW. 

HI-FI DYNAMIC HEADSET with mee g 


Freq. Rang 000 oe. No Distortion, 
BRAND NE wereeeeeeee eee ee 


i. Menernonia 


Su SB SSS SS SSS Sees ee ee eee Se eee eee ee se eae eae ae 


BC1206-C BEACON RECEIVER 
195 to 420 Ke. made by 
Setchel-Carison. Works on 24. 
28 volts DC. 135 Kec. IF. 
Complete with 5 tubes. Size 
a4” x4”"x6". Wt. 4 
ibs. BRAND NEW... 
Brand New, less tubes. .$5.95 
USED, with tubes. 
USED, less tubes...... 2.95 


SCR-522 FINEST 2-METER RIG! 


Terrific buy! VHF Transmitter-receiver, 
complete with all components. 100-156 
Mc. 4 channels. Xtal-controlied, Ampli- 
tude modulated voice. They’re going 
fast! Excellent condition. 

SCR-522 Transmitter-Receiver, complete 
with all 18 tubes. 

COMBINATION... . . Special 4 
Receiver Only, with all tubes. . .$19.50 
Transmitter Only, with all tubes .$22.25 


NAVY RECEIVER TYPE ARB ’ 


pFour | Band. pS ay’ to 9050 ke. Low Freq., Ship. ] 


€xcellent 
Used 


to 80 meters. Includes tubes 


CD-307A Costa, with PL55 yee. 
and JK26 Jack. ... 


Peeaa sate = TRANSMITTER 


I 
Excel. Used =~. 2-1625 Tubes. : .$14,95 
BRAND NEW .$21.50 


ARC-5 MARINE RECEIVER- TRANSMITTER 


Navy Type Comm. Receiver 1.5 to 3 Mc BRAND NEW with 


6 tubes $16.95 
Navy eh nse Transmitter 2.1-3 Mc BRAND NEW 2.43 


Ham Special! Famous BC-645 | 
XMITTER-RECEIVER 


With DIAGRAM for 
Easy Conversion 
to CITIZENS’ BAND! 


Description Ew —s d 4 
ynamotor, for 24 volt operation. Easily 
tog 14 ane — a. he - Re we Pconverted for 110 V., 12 V, or 6 V. Schematic 4 
1.45 Navy Lip 4 ao ANB e ee é eee. Excellent Condition. ‘Overall: 84” 4 
OMEN: a 's.0°:4.10-0. pie: 74" x 1 

a” era eco s* 4:95] }compLeTe Wit ALL TUBES, $21 50: ’ 
i NE saci oh oe go ied 4.95 pSpecial.......-..- ..-..-... .. WO ue 

HEADPHONES Excellent BRAND | 
Oe a grove rchowrnay 
HS- igh Impedance.... - $2. ° 
HS-33 Low Impedance ... 1.9 4. FINE QUALITY 
HS-30 Low Imp. (featherwt.). 1.49 2.25 NAVIGATIONAL ff 
H-16/U High Imp. (2 units) 2.75 7.95 


EQUIPMENT § 


Determine exact geographic position of your boat or i 
plane! Complete, BRAND NEW installation consists 
of: ID-6B/APN-4 Indicator; R-9B/APN-4 Receiver; fj 
PE-206 Inverter; Set of Plugs; Visor for 99.50 
Operation manual; Brand New, Export $ { 29.5 0! 
packed. COMPLETE..........-.+.-. . 


S PEC lA APN-9A LORAN Receiver Indicator, 


less tubes, NEW 
(demilitarized) ........ bd 
BRAND NEW SELSYNS 
Operates from 571/2 volts, 400 cycles. New tested. 
Conversion diagram for 110 volts AC included. ; 
BRAND NEW. Any Type 


231F1 Selsyn Generator. 
129524 : 


231G1 Selsyn Control Transformer. 
231H1 Selsyn Differential Generator, 


BRAND 
NEW 
CLUDED. 
originally cost over $1000—yours for practically a 
song! You get it all, in original factory carton, 
BRAND NEW, complete with 17 tubes, less 50 
supply. Conversion Instructions Included, ‘$29.50 
Shpg. wt. 25 lbs 5 
PE-101C DYNAMOTOR for BC-645, has 12-24V 
input (easy to convert for 6V Battery $ 
operation) s 


ph Cathode Ray Tubes NEW! 


I DYNAMOTOR VALUES! 


' Excellent BRAND 
T Input Output Used NEW 
| DA-19-A 28V 11A 400V .400A $4.99 $6.95 
‘ DM-28 28V 224V .07A 1.95 4.95 
DM-32A 28V 1.1A 250V .05A 2.95 5.95 
DM-33A 28V 5A 575V .16A 1.95 3.95 
28V 7A 540V .25A 1.95 3.95 
t DM-34D 12V 2A 220V .080A 4,25 5.50 


DM-37 25.5V9.2A 

DM-40 14V3.4A 
| DM-S3A 28V 1.4A 
y DM-64A 12V 5.1A 

PE-73C 28V 20A 


625V .225A 5.95 8.95 
172V .138A = 1.75 3.45 
220V.080A 3.95 5.95 
275V .150A 7.95 
1000V .350A 8.50 


PE-86 28V 1.25A 250V.050A 2.95 5.24 

1 PE-103_ 6v 500V .160A 

i 12V 500V.160A 19.50 34.50 
PE-186 28V11A  400V.400A 6.95 


. SPECIAL G.E. DYNAMOTOR 


INPUT: 28 V, D.C. @ 19 A. 
J OUTPUT: 1000 V. D.C. @ .350 A. $ 
Model 5D48B9A, BRAND NEW. 


C-60s INTERPHONE AMPLIFIER. Easily converted 
Ibe ntercom set——ideal for office, home or factory! 
AND NEW, with original schematic... .. $4.44 


BC-442 ANTENNA RELAY 


3°" Amm Value! Consists of 34 amp 


dicator, 0-10 scale, 
weiver Switching relay, in aluminum 
case with associated compo- » oF 24 
nents. BRAND @ 


UHF ANTENNA ASSEMBLY, for BC-645.. ..$2.45 

Ly Any of 10 Plugs 50 
NM sees 5 so cela k's oseia: oe s 

CONTROL Box for oe. eSibescesnereseoes as on 


OCK MOUNT for above........+seee:: 
SONVERSION. BOOKLET. * idetruotions for $2, 50 
most useful surplus rigs.............. 


CAPS POR ABOVE. .. 2. 220s cccccccvcese 
v 1 bile ri; 
for 420-500 Me “Easy ‘te re BC-946B 
way. communication: | CON- BROADCAST 
VERSION D - 
This swell rig RECEIVER 


_TG-34A CODE KEYER 


unit, reproduces code practice sig- 
nals rae oe on paper tape. By use of built-in speaker, 
provides mS to 25 WPM. to one or more rsons at 


speeds from § to $19. 95 


SET 


TAPES FOR “ABOVE AVAILABLE 
Made for USA Army Signal Corps. A dandy little field a 


————_—_—_————————— 
TG-5-B TELEGRAPH 
for 2-way communication. Sturdy metal container, 634” 


434"x4”, with hinged covers, complete with telegraph hay 
and headset. BRAND NEW, in carrying case with $9 95 
shoulder strap .... cece eee cere eeeeeeeeenenes a 
Used, exc. YL Re eae ee ee $7.95 
—————— ny 


BUBBLE SEXTANT 


Made for U. S. Armed Forces, 
by AGFA ANSCO. Actually 
worth $150 or more! Has 
illuminated averaging disc 
for nighttime use. Complete 


ba gas case. $9.95 


er ey 


WRITE FOR FREE CATALOG! 


Please include 25 Deposit with order—Balance C.0O.D. 
minimed “oe $3.00. All shipments F.0.8. Our Ware- 
jouse N.Y.C. 


e 
& Radio Supply Co. 
Dept. N-11 
51 Vesey St.. New York 7, N. Y.. CO 7-4605 
Branch: 5009 N. Neva Ave., Chicago 31, Ill. 


520 to 1500 Ke. 6 tubes: 3— 

12SK7, 12SR7, 12A6, 12K8. 

For dynamotor operation, Eas- 

ily converted to 13° oe 32 
t 


tu 
inal Moalee car ant) 
BRAND NEW. 

BC-457 TRANSMITTER—4- 5.3 Mc. complete $1 88 
with all tubes and crystal. BRAND NEW. s 
BC-458 TR. oe gon -3 to 7 Me. Complete with 
all ie er ao crysta 


BRAND NEW ..........cccesccceceses s 
Bc- “i39 TRANSMITTER—7-9. 1 Mc. complete with all 
tubes and crys 

BRAND NEW $11. 95 
BC-696 TRANSMITTER—3 to 4 Mc. BRAND $8 a8 
NEW_complete_ with all tubes & crystal - s 


SCR-274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 


Type Description U Ew 
BC-453 Receiver 190. 550 KC.. * rm “ 4 si rH 
9 38 


BC-454 Receiver 3-6 Mc....... 


BC-455 Receiver 6-9 Mc....... 325 $33 x 
BC-456 Modulator ............ 2.24 2.75 4.24 
BC-450 3-Receiver Control Box ... 1.49 © 1.95 


BC-451 Transmitter Control Box ... 1.25 ‘< 
BC-696 Xmtr 3-4-Mc (like new) ... 6.95 


110 VOLT AC POWER SUPPLY KIT 


For All 274-N and ARC-5 Receivers 
Can be assembled quickly and easily, on pre- 
drilled chassis. Plugs into the rear of any model 
274-N receiver and delivers 24 volts 
as well as “‘B”’ voltage. Complete kit $7. 
of parts with metal case, instructions. 

SPLINED TUNING KNOB for 274-N RECEIVERS. 
Fits BC-453, BC-454 and others. 49c 


2-VOLT BATTERY 
"PACKAGE"! 


1—2V. 20 Amp. Hr. Wil- 

lard Storage Battery.$2.45 
1—2V. 7 prong Synchro- 

nous Plug-in Vibrator 1.49 
1—Quart Bottle Electro- 

lyte (for 2 cells)... 1.45 

ALL BRAND NEW! 7 —_Z 

Combination Price. . . s 


Willard 6-Volt Mid aget Storage Battery 5 
8 Amp. Hour. BRAND NEW. 35” x 1- ~~ 2%; 
Uses Standard Electrolyte..........-. oe 
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SHOW ANY PICTURE or PATTERN 


© For Servicing Black & White and Color TV 
e For Merchandising and Advertising Promotions 
e For Paging, Educational and Industrial Use 


[BEI VNAR-SCAN 


PICTURE AND PATTERN 


VIDEO-GENERATOR 


Simplify and speed servicing with this unique, new, 
COMPLETE FLYING SPOT SCANNER. Produces com- 
posite video and sync signal that operates any 
TRANSPARENCIES standard VHF black and white or color TV receiver. 

Easily reproduces standard Indian Head test pat- 


ARE: SUPPLIED tern or any other pattern—in home, shop or store— 
1. Indian Head Pattern for proper TV set alignment; enables you to make all 
2. White Dot Pattern color TV static and dynamic convergence adjust- 
3. White Line Crosshatch ments with stable White Dot and White Line pat- 
Plus One Clear Acetate terns. Can be used with one or more standard TV 
These are broadcast quality receivers or fed into master antenna system. Repro- 
and assure high-definition duces from any film transparency. Transmits mes- 
TV images. You can also sages typed or written on clear acetate 
transmit slides of any Size: 164% in. long, 10% i in. high, 914 $19995 
subject you wish. in. wide. Net wt. 28 Ibs............. NET 


Model 950 Dyna-Scan Pickup and RF Generator Only 


Make your own picture and pattern generator. Just 
connect Model 950 to any properly modified 10-inch 
TV set which acts as your external flying spot 
scanner. Size: 314 in. high, 1014 in. wide, 5 in. deep. 
Complete with 3 slide transparencies $6995 

MODEL 950 and 1 clear acetate. Net wt. 5 Ibs..... NET 


See Your Distributor or Send For Bulletin 1000-N 
B2zaK MANUFACTURING CO. 
3726 N. Southport Ave. + Chicago 13, Illinois 


Aakers of DYNA-QUIK, CRT, CALIBRATOR and 


NEW! JUST OFF mez TN 
! <? TING ? 

MMOS SERVICEMEN! 
THE PRESS! DS Write for SENSATIONAL CATALOG 


ESOC =, HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO. 


Have you a copy? Are you on our 
mailing list? If not, write today! 


WANT A BETTER JOB? BECOME AN 


ELECTRONIC ENGINEER 
THIS MONTH’S SPECIAL ONLY 32 MONTHS TO EARN A BACHELOR OF 


A SCIENCE DEGREE IN ELECTRONIC ENGINEERING 
0-1 MILLIAMP METER: 270° indication. Just by- Class enrollment limited to allow for individual in- 
pass shunt and add scale. 5 structions. Chartered by state of California, Nonprofit- 
Used, good condition. .......:...... s nonsectarian. coeducational—established 26 years. 
APPROVED FOR VETS—ENROLL NOW! 
J. J. GLASS ELECTRONICS CO. - SEND FOR FREE CATALOG 
1615 S. Main S#. Los Angeles 15, Calif. PACIFIC STATES UNIVERSITY 


1516 S. Western Ave., Dept. O, LOS ANGELES, CALIF. 
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sional Employment of Engineers” are 
priced at 25 cents each. In quantity, 
the booklet is 20 cents each for from 
10 to 49 copies, 15 cents each for 50 to 
99 copies, and 10 cents each for 100 
or more. 

Printed in check-list format, the cri- 
teria cover specific categories of engi- 
neering career development. The cri- 
teria suggest the responsibilities of the 
employer to his professional employees, 
and the latter’s responsibilities to the 
employer. Topics included are recruit- 
ment, indoctrination, professional de- 
velopment of the individual, salaries, 
engineering titles, personnel practices, 
and termination policies. 

Write the Society at 2029 K St., 
N. W., Washington 6, D. C., for copies 
of the booklet. 


INDUSTRIAL TV CAMERA 

General Precision Laboratory, Inc., 
63 Bedford Road, Pleasantville, N. Y., 
has issued a one-page data sheet on its 
Model PD-152 ruggedized television 
camera. 

The unit is capable of operating in 
extreme noise, shock, temperature, and 
vibration environments. These features 
are fully described in the literature 
along with information on the control 
equipment available with the camera. 

Copies of Data Sheet ii-TV will be 
forwarded upon er to the manu- 
facturer. 


WIRE CATALOGUE 

A new catalogue which contains a 
complete listing of the firm’s line of 
wire, ribbon, weld, and carbostrip 
products has been issued by the Parts 
Division of Sylvania Electric Products 
Inc., 12 Second Ave., Warren, Pa. 

The catalogue, which supersedes one 
issued in October 1954, outlines the 
improved design characteristics of the 
new wire line. Wire and ribbon types 
in the line include alloy, clad, and 
plated. 

Write the firm for a copy of this 
new catalogue. The company will issue 
supplementary data sheets for this 
catalogue as new information becomes 
available. 


SIGNAL GENERATOR DATA 

An 8-page folder which illustrates 
and describes a new signal generator 
and control system has been published 
by Brush Electronics Company, 3405 
Perkins Ave., Cleveland 14, Ohio. 

The instrument described has been 
designed to meet the varied require- 
ments of a signal source for electrical, 
electro-acoustical, and acoustic meas- 
urements. It will make a.f. response 
curve measurements, do high-frequen- 
cy vibration testing, make calibration 
measurements, test sound insulation, 
and make acoustical and automatic 
distortion measurements. 

The folder is illustrated and con- 
tains a detailed description of the in- 
strument. 


PLASTIC UTILITY BOXES 
Bradley Associates, Inc., 1650-58 N. 
Damen Ave., Chicago 47, IIl., has 
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issued a four-page data sheet which 
lists all of the plastic boxes the firm 
carries as stock items. 

The data sheet lists the stock num- 
ber, inside dimensions, and prices on 
various quantities. The boxes are 
illustrated by line drawings to facili- 
tate the selection of the correct box 
for the job. The units are suitable for 
all types of miniaturized electronic 
construction as well as the packaging 
of component parts. 


ICA CATALOGUE 

Insuline Corporation of America, 186 
Granite Street, Manchester, N. H., has 
issued an elaborate 80-page catalogue 
covering its line of equipment and 
parts for the electronic, television, 
radio, aviation, communications, and 
automotive industries. 

Almost 200 items are pictured and 
described in detail in this colorful 
catalogue. Engineers and purchasing 
agents are invited to write on their 
company letterheads for copies of this 
catalogue. 


STORY OF STANDARDS 

The American Standards Associa- 
tion, 70 East 45th Street, New York 
17, N. Y., has issued an interesting 20- 
page booklet which describes the three 
ways in which industry-wide standards 
become nationally accepted and ap- 
proved. 

The booklet, “How American Stand- 
ards are Made,” also tells who makes 
the standards and why and who uses 
them. It also explains the function of 
the Association and details these func- 
tions. 

Copies of this informative booklet 
are available without charge from 
Dept. PR of the Association. 

TRIPLETT DATA SHEET 

Triplett Electrical Instrument Co., 
Bluffton, Ohio, has issued a compre- 
hensive panel instrument data sheet, 
Form 81556-T, which it is making 
available without charge. 

The four-page form contains full- 
size scales of various types of panels 
as well as dimensional diagrams of 
round, rectangular, and special instru- 
ments on which panels are_ used. 
Typical external shunts, illustrated for 
the purpose of showing mounting 
dimensions, as well as_ illuminated 
meters are also included in the data 
sheet. 


“EDU-KITS" BROCHURE 

Progressive “Edu-Kits” Inc. of 497 
Union Avenue, Brooklyn 11, N. Y., 
has issued an 8-page brochure describ- 
ing its 1957 home radio course in kit 
form. 

The booklet details the 16 printed 
circuit and metal chassis radio circuits 
which can be built with the new kit 
as well as a sample of the “quizzes” 
on radio theory which are part of each 
course, 

Copies of this brochure are available 
without charge. Address all requests 
to S. E. Goodman in care of the com- 


pany. —50- 
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STOP LOSSES due to 


~ Your Test Instruments 
3 with LABORATORY 


inaccurate instruments 


ACCURACY 


Designed by 
MILTON S. KIVER 
Author of the Book 


oe and Calibrating 
Test Equipment”’ 


Published by 
Howard W. Sams & Co., Inc. 


TEST EQUIPMENT 


New 750 /BL4 CALIBRATOR 


Calibrates VOM, VTVM and other 
meters, signal, sweep and marker 
generators and oscilloscopes. ae 


Provides dc and ac voltages 
for checking voltage ranges of 
VOM, VTVM and other meters. 


Standard resistances from 10 
ohms to 10 megohms for check- 
ing reliability of each resistance 
range in VOM and VTVM. 


Crystal oscillator generating ° ° 
harmonics over 300 mc for use 
as marker generator in all re- —*__ Sas 
celvers, and to calibrate AM 
signal generator, and to align 
TV audio 1.F. system. 


Built-in tone generator for sig- -_ 
na! tracing amplifiers in ail 
audio equipment. This tone aise 

available at modulated RF. Or: 


Oscilloscope voltage calibrator 2828 


in measuring peak-to-peak volt- 
ages of unknown waveforms. 


See Your Distributor or Send For Bulletin 


Ba K MANUFACTURING 


3726N. ee Ave. 


f DYNA-QUIK, CRT, DYNA SCAN 


Voltage Accuracy +1% or Better 


Avoid instrument errors that cause 
wrong decisions and time-killing 
rechecks in receiver testing. With the 
new, low-cost, laboratory-type 

Model 750 Calibrator you can 
quickly, easily check test equipment 
accuracy and make necessary 
adjustments. 


Provides standard of + 1% or 

better in all of its voltage sections— 
enables you to calibrate your test 
instruments like the labs do, and 
give better service at lower cost. 


Model 750 Calibrator 


Complete with 5 me crystal. 
Operates on 110-120 v., 60 c. 
ac. Sturdy metal case. Size: 
8% in. high, 8 in. wide, 542 
in. deep. Net wt. 6% Ibs. 


*54°. 


750-N 


co. 


* Chicago 13, Illinois 


4 CALIBRATOR 


| No-Noise 


NEW |TUNER-TONIC | 


Cleans, lubricates, protects with un 

lum . . not a carbon-tet solution. ‘ 
— Siti ‘available “in ‘the ‘new PERMA-FILM 
Control Of. Swe ee Cleans, lubricates, restores 


Net to servicemen—$2.25 


and 
Contact 
Restorer 
with 
Perma- 
Film 


2 oz. bot- 
tle. Net 
to serv- 
icemen, 


Also available in 8 
pen ieee and quart 


ny your nearest dis- 
tributor. 


all tuners including wafer 
type. Won’t change or af- 
fect capacities, inductance 
or resistance. Won't harm 
insulations or recious 


all noise, oxidation and 
dirt indefinitely. 


sures trou- 
ble-free 
perform- 
ance. e 


Extra economical be- 
cause a — amount 
does the job 


“ELECTRONIC CHEMICAL CORP. : 


Jersey City 4, N. J. 


813 Communipaw Avenue 


in the Atom! 


Our organization offers unlimited possibilities for 
personal development and job advancement. 


We seek technicians to assist in the development and prototype 
manufacture of electronic controls and instrumentation 
for the nuclear propulsion of aircraft. If you have military or civilian 
training and experience in electronics, fill out 

the coupon below and rush it to us at once, 


AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL @ ELECTRIC 


P.O. BOX 132 


CINCINNATI 15, OHIO 


Dear Mr. Hoopes: 
I‘m interested in full details 


Mr. Robert H. Hoopes, Personnel Section, A.N.P.D. 
General Electric Co., P.O. Box 132 
Cincinnati 15, Ohio 


STATE 


about an opportunity at 

General Electric as an 

Electronic Technician. Please NAME 
send me more information. 

1 understand all replies are STREET. 
held in strictest confidence. city 


ELECTRONIC TECHNICIAN 


136 


EXPERIENCE 


Check items listed below indicating approximate 
months or years of Electronic Technitian experience. 


Yrs. Mos. 
() High Schoo! ——__ ___.. 
(0 Correspondence School —__.-. ____- __ 
0 Technical School ——______ ___. —__ 
(0 Military Service Schools eS 
D0 College satin amine 
(0 Math.-Algebra-Trig. Calculus — __- __ 
D Electrical Drawing ——-—__.- __ __— 
DO Radio & TV Servicing —___- ___ __ 
0 Testing & Trouble Shoot 
Electronic Equipment —..... ___ —__ 


(0 Fabricate - Assemble - 
Wire Electronic Equipment — —._. ___ 


Yrs. 


DD Printed Circuit Dev. 
& Fabrication —. 


0 ene“ + Laboratory 


0 Test - Construction —..---- __ 
(0 Nuclear Reactor Controls —— ____ 
0 Servo-Controls 
(CO Radar -Sonar- Loran ——_-_. ___ 
0 Radio Communication 


O L.F.F.- Fire Control Systems — —___ 
CD Magnetic & Dielectric Circuitry ____ 


Mos. 


MT TTT | 


Most Specialized In 


PROJECTION TUBE 
PROTECTION 


By DANIEL PETERS 


IKE many TV service technicians, the 
author has had occasion to replace 
projection kinescopes which have ac- 
quired phosphor burns due to vertical 
or horizontal sweep failures and, like 
most of us, didn’t give any thought to 
the matter of preventing future oc- 
currences. It was not until this plague 
struck at home that it was decided some 
remedial action was needed. 

The tube in the set, like most units of 
this type, depended on the conduction 
of the protection tube, when protection 
was needed, to prevent burnout. Since, 
in this instance, the so-called “protec- 
tion tube” had an open filament its as- 
signed function was effectively can- 
celled. 

After experimenting with several cir- 
cuits, the author came up with the one 
shown in the diagram. Its operation is 
as follows: Before sweep voltages are 
applied the current through V:2 is lim- 
ited by cathode bias so that relay RL, 
does not pull in. The relay contacts are 
in series with the “B+” supply to the 
high-voltage power supply. When the 
horizontal sweep starts, the filament of 
V: is lighted due to the induced voltage 
in T, (T; is a loop of wire around the 
core of the horizontal deflection trans- 
former). The exact number of turns in 
T: will depend on the tube selected for 
V:. V: can be any battery-type tube, 
wired as a diode (185, 1T4, 1U4, 1S4, 
3V4, 384, 1G4, 3A4, ete. can be used). 
Generally, from one-half to one turn is 
right for the 1%4-volt tubes and from 
one to two turns for the 3-volt tubes. 

The position of T: should be adjusted 


| until the filament of V: glows with the 
| proper brilliance. 


This can be deter- 


| mined by using a tube lighted with the 


proper d.c. voltage as a visual reference. 
V; will now rectify the vertical sweep 
voltage at the output of the vertical os- 
cillator tube and supply a positive volt- 
age to the grids of V2, thereby closing 
RL, supplying the “B+” to the high- 
voltage power supply. RL. will stay 
closed only as long as both vertical and 
horizontal sweeps are present, and only 


| as long as V; and Vs: are operating. 


With the advent of color television 
many experimenters are obtaining and 
adapting projection sets for use with 
color wheels. Those who have such proj- 
ects underway would do well to take 
another long look at the diagram—then 
take the vow to add it to their circuit— 


| now! 


Simple circuit which can be added to a TV 
set to protect the projection picture tube 
against phosphor burns on the tube screen. 


TO PLATE OF 
VERTICAL OSC. 
i h-tpte. vi 
(SEE TEXT) 


Tt 
(SEE TEXT) 
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BRAND NEW 


PICTURE TUBES \ 


© RCA Licensed 
© One Year Unconditional Guarantee 


Type Price Type Price 
10BP4 90 {7BP4 © $20.63 
{2LP4 {9AP4 = $24.81 
(4BP4 21AP4 $28.79 
(6RP4 21EP4 $28.19 
16LP4 $19.38 24AP4 = $42.50 
Picture Tubes shipped 
F.0.8. Harrison, WN. e 


oO 
order any equivalent 
at the same price. 


TV SETS 


Tube Guaranteed 
Picture Lb Wor! 


e Motorola 
ear 
® Philco  Capehort 
e GE e Others 


be -$18:35 erable Mode! Be 332-00 
$22.95 *7 Table Model --- 

Conso $24.95 Console 

Tanie Model eee 27-35 

wane 8. Harrison, | “, 


NEW INDOOR 
ANTENNA 


Both UHF and VHF. Brings 

better reception than most out- 

door antennas. Use on top of TV. 
List Price $9.95 


YOUR PRICE 


us “B29 


3 
$3.99 each 


GE 
T FREE; 


Q6as'Y $2 
16 tube” Oder 
tube 


November, 1956 


“HERE'S HOW LIFETIME GUARANTEED 
TUBES SAVE YOU MONEY! 


We Guarantee to Replace ALL TUBES Purchased 
From Our Firm Forever 


Each Tube Individually Boxed and Guaranteed 
Over A Half Million Tubes Always in Stock 
immediate Shipment 

Free Postage On All Orders With Full Remittance 
There are fewer “‘call backs”’ 

There are no “out of date”’ tubes 


“Peak Performance” testing in our fully equipped 
Testing Department before shipment guarantees 


quality 


76 : 14B6 .38 
707 ; 14Q7 .50 
7E5 ; 19BG6G 1.15 
7E6 19T8 .65 
7E7 : 2A. .39 
7F7 3 25AV5GT .78 
7F8 : 25BQ6GT .78 
7G7 : 25L6GT .47 
7H7 25W4GT .43 
2525 .37 
2526 .37 
27 .25 
35A5 .46 
35B5 -50 
35C5 .50 
35L6GT .47 
35W4 ~—s.34 
354 .34 
12AX7_—.58 = - 

: 35Z5GT .34 
any 37 ‘2 


ron y 50A5 -46 
12806 . 50B5 -50 
12BE6 50C5 -50 
12BH7.. 5OL6GT .43 
oo ae 75 42 
12BZ7__—_. 76 42 
120U6 .. 77 .38 
12SA7 é 78 38 
128J7 80 34 


128K7 145 
“45 | g4yoz4 44 
12en7 GT .56 | 117L76T 1.09 


128Q7__.37 
887 y~ 117N7GT 1.09 


12V6GT . 117P7GT 1.09 
° 12X4 ¢ 117Z3 35 
GAV5GT . e “ 14A7 @ 117Z6GT .63 


WE PAY ALL POSTAGE on receiving tubes orders 
shipped in USA, Territories and APO’s. Send only 
purchase price of merchandise. Please include 
approximate postage on foreign shipments. All 
orders subject to prior sale. Add 25c handling on 
orders under $5.00. Quantity users write for 
special discount. 


SPECIAL SURPRISE 


Mention where you saw our ad and 
we will send you FREE three GSNGT’s 
with any order of $10 or more. 


Write for FREE Tube List— 
Order Blank—and FREE Sam- 
ple Tube Carton. We want 
Y-0-U on Our Mailing List! 


FREE GIFT CERTIFICATE* 


‘orth . toward the purchase of any of our 
merchandise on future orders will be sent with 
ay: order of $50 or more. 

* Free Gift Certificate cannot be used to obtain 
another certificate unless order is $55 or more. 


7 MAJOR BRAND 


, TUBE CO. 
Romano Bldg. Harrison, N. J. 
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AMRON HI-FI RADIO ‘732¢si" 
Thar 4 SPEEDS 
FEATURES: OFttL 
7 Tubes plus Selenium Rectifier. IMPORTED RADIO 
Anrep dso — ppc, oma ped —Pinetnsgs obigert nese just IFl addict maith “champagne Model UA-6 7 
’ anger for ie i f 
por pl 
Seat at! aie ceerter ne 
Full Bandspread Control! for Station order. 4-pole motor Seaspionity eliminates “rum 
bie’? and ‘‘wows.’’ Fitted suspension springs 


keeps down feed-back. Ten-record capacity. Sim- 
ple design for long, trouble-free life. Arm comes 
gown into lead groove mapped Pick-up arm 


Separation. 
' Full Hi Fidelity Bass Response. 

input for Record Player. 

Heavy Duty P.M. Speaker. 

Built In Pre-Amp. for Phono Use. 

Push Button Selection. 

Magnificent Hand Rubbed Walnut Fin- 
ish Cabinet. 


reject swi ich. Operates on 00-125 *, ag cyc. AC, 
This one is a beauty. Shpg. wt. ose as d 
Stock +RN-11-6-UAG—Less cartridg pee 

Singly, NET $24.50 qutomatic-intermix 


Stock bes om 6-UAG-C—With crystal turnover 
¥ Net $27.5 record-changer 


Tubes: OBES_GBAS, 3-—-SAVE, 3 a Wh case coetsccnca tom sccten goes 
Size: 25” L x 91/2" W x 14/2" H. Concord’s —=50 as nem ‘Setnae fr sn Seuichure is Satire 6 $32.50 $2450 
ee Woft.: 32 Ibs. som. ae Low ate B « ae aeoe use welaore, “this one fits over regular ea. 
umber: R1-B6-RN-11-6 149-50 each Stock #RN-11-6-UA6-45—Wt. 8 ozs... .Net $1.88 Reg. $46.50 


g READ BY LISTENING” 


with the NEW 1957 
g@(pebcor 


AUTOMATIC 
g CHANGER! SPEED 


These superb instruments are built especially 

for Concord by one of the leading audio manu- $ r95 
facturers in the country. Acoustically designed 

for finest reproduction, quality built ae none 

component for hat of enjoyable performan 

Sete at prices that are really exceptionally low! 


All of these fine speakers have remarkable 
power handling capacity with ome Ss we $1 9. 95 


i 


Worta he added ween ge be found tn One piece molded cones in bot fer and 
te oa “Talking | Book’’ records tweeter. Has crossover network. esponee 12” 
263% Fr pm. The ¢ itaren wilt thrill fe Concord’s g uniform 50-13,000 cps. Speakers use extremely 
the “Bible pokbnte. "* Of course all the — heavy — magnets (15” model has 1 ib. $10. 65 
regular speeds (33%, 45, 78 r m) are WEBSTER 45 rpm magnet). 
i include, “Balanced tone arm with Wi-Fi ee — for changer. se oe & 8S 8 oe oe he U6 6m hm 
crystal flip-Over cartridge. _ pre- tock + '-45-SW-11-6 Ss 4 
f t-off i 
gigus metal Shlii automatic Shute Wot Ib. sss es seee eee $1.98 each LAST MINUTE 


Automatic Record Changer ‘ Eimac for use in modern KW, 
with Famous Hi-Fi Cartridge 


transmitters. Specially packed Concord’s 
NEW 4-SPEED 
a AUTOMATIC RECORD CHANGER 
NEW EXCLUSIVE VM 4-SPEED REC- 


for fragile shipping. 
STOCK + RN-11-6-4TL Special Price 
ORD CHANGER. Plays 33, 45 and 78 
plus the new 16 RPM ‘“‘talking book’’ 


speeds. Has new patented constant 


1NEW A-SPEED -i5:|-:-'304TL sis 


Response beyond audibility. DIAMOND 


Built in crossover network. 6 
db. per octave attenuation. 3.16 GEM 8” HI-FI 


speed turntable drive. Rumble-free per- .¥ y 1. 3. 
formance, gives twice the life, half the oz. Alnico V magnet. Binding SPEAKER 
wear. VM Tri-o-matic spindle gently $4.67. posts. 8 ohm voice coil imped- a 
lowers precious records on air cushion 99 6°. he 3 Where Hi Fi Is 
to turntable. Will play for hours with- 45 di 2 fo Tweeter BG. Shpg. Wot. 2 Ibs. Desired and Space Is 
out interruption. rpm spin e@ wt. 2 lbs. $2 7s a of All i at a Minimum 
Stock # 1593-RN-11-6 Wot. 14 Ibs. Stock # A45-3-RN-11-6V.......$1.98 a el ee egg A 
Tene ee ee eG oe oe se me 2 j Unit With Latest 
® Concord's Famous GC-J Ceramic Series 
5 Astatic Cartridge Complete W/Stylus Watts With Ease. 
é Precious Tip Needle. Ceramic, Universal & zoeeeee Dttor 
. ‘A —— Than 40-13,000 
’ ; Light weight—Minimum needle pressure—6 cps. 
q ye grams. General replacement for all phonograph & 8 ohm V.C. Heavy Alnico 
Ne a oS arms. Exact replacement | for all RCA “as” agnet. 
players. Has dual mounting centers 1/2 inch Stock #UT-8-H-RN-11-6 
bs. 


plus 5% inch. 
Ceramic cartridges unaffected by temperature g Shipping Wot. 6 Lbs 


or humidity. CONCORD $ 8° 
For all three speeds 331/3—45—78 rpm PRICE 


Each 
“$35. tea ganas & WH iors oF'3....513.50 


— TAPE ! 


12 ea. Electro Voice Hi-Fi 
Reels $]69 1200 Ft, $35 Lots of Ten Flip Cartridge he Ee a 
Net Each iq each $2.15 ea. ia SONOTONE 
Buy A “BAKERS DOZEN" Normally Sold at $7.50 Dual-Sa pphire 


Pay for 12 Reels — Receive 13 Bene es E Turnover Cartridges 


BG Peatseated Reade Yat winders RONETTE © OS” pics BEATE sa9 


x 

= 

> 

a 
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eo 
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Frequency response at 7//, IPS is 40 to 15,000 cycles rad 
with —. low distortion —_ age) om. -to- RONETTE t ASTATIC goodie and 18 rom quail 
wae ra oun acing in utput w not. vary P . ea. 
ore than db within any given reel, and not more z OV Type __ CARTRIDGE sponse SO to 12,000 cycles. Singly $3.89 
ines Yq db within any 2 reels. No risk is involved. If : 
you are not completely satisfied, all of your money will 
be returned, no questions asked! Shpg. wt. 14 oz. ea. Diamond Stylus 


ite With Stylus 
Cartridge with precious nae eee ere 
z, CERAMIC CAR- We used this item on a check 
Pit oe, UNIVERSAL and were so surprised we 
a Ronette Mii ett EDs, 335, aul grabbed all we could. 
Stock No. TE-1-B6.......... single 600 feet reel, $1.2 i a 78 RP Ps A ridiculous low price for § Humidity-proof_ ceramic 


4 Dia- 

Stock 32 aa single 1200 feet reel, 1.69 ‘and a these. 
Stock Ne. eS ee single 1800 feet reel, $2.21 ard. Fits ater “a a 4 iSoncord's Price Stock #RN-11-6-EV oo wesley an M glotore 
1800-ft. 1200-ft. 600-#t. Now, used, in’ Vim,. Colum 
13 for $26.52 13 for $20.25 13 for $14.50 Bee 


pandas Me | 
r 


5 
changer Lots of 10 2.15 ea. Regular Price $8.50 ; ‘ 
Concord! 's 1 4. 95 Singly — 2.35 ea. é 65 75 bia 360, Webcor, "glecsnnt 
c 


ta 5 
8for $6.45 3for $4.95  3for $3.50 Regs $323 137. ovo Siok RN “on Lots $265 others. “scone aging 
UNCONDITIONAL MONEY BACK GUARANTEE ssa Wot, 802. Mi wot. 6 0. ge each 


Wt. 8 ozs...Net $3.89 
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RADIO 
CONCORD SUPER SPECIAL 
Tubes plus Rectifier. (U4, 1U5, 
tRs. 3V4. Built-in Antenna. Sturdy 
Modern Plastic Case. Slide-Rule 
Dial. Powerful Circuits Enable Long 


Famous Make 
Concord's 
Low-Low Price Distance | Reception. Fine Alnico 
4 95 * wenn eo PM_ speaker. Lightweight. 


Lbs. (Less Batteries). 
Latent Superhet. Circuit. 
Reg. Price $32.50 


Complete Set of Batteries for above $3.25 


PHONE CALL n atape RT PICKUP 


a 2°: Reg. eee 95 

This is a small of pickup coil for recording telephone 
conversations for legal, business, or personal files. Gets 
every word clearly, distinctly. Hooks up to tape, or any 
kind of recorder. No electrical connection needed to 


the telephone. Fits any kind of telephone . . . cradle 
or old types. Anyone can use it. Shpg. wt. 11/2 Ibs. 
i Stock #RN-11-6-VM938—Reg. $6.95........ Net $2.95 


is & os eh hUmlLhUm Ue 
§ HAYDON MOTOR 1 RPM 
i 


110 VOLT 25 CYCLE $469 


STOCK # GTMI-RN-11-6 

| hal is © & 2 os Oe 
SYNCHRONOUS MOTORS 

60 CYCLE AC 1 RPM 


24 volt, 60 cycle AC | rpm synchronous 
oo, motors for model train layout switches, 
mobile remote tuning units, any thing 
that can run off a 24-volt secondary 
, transformer. Power drain 2.2 watts. 
Mounting centers 17%” apart. All with 
long leads, tinned and stranded, 
Drive shaft geared to motor for omen 
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CONCORD OFFERS THE F 


12 COATED SURFACES 
ALL BINOCULARS HAVE DELUXE LEATHER 
CARRYING CASE! 
PRISMS HELD RIGID WITH STEEL STRAPS 


6 x 30 FIELD OF VISION—420 FT. at 1000 YARDS—Fig. B. 


Perfect ALL AROUND binoculars. Feature coated lenses, light weight 
alloy bodies. Center focus. 
Shipping Wgt. 3 Ibs.—Stock No. B1-RN-11-6 a 


7 x 18 FIELD OF VISION—300 FT. at 1000 YARDS—Fig. D 

a Here’s the right glasses for use at RACE TRACK, for ALL SPORT USE, 
and at the OPERA or THEATRE. Center Focusing. $ { 4 

2 Shipping Wgt. 2 Ibs.—Stock No. B2-RN-11-6 e 


7 x 35 FIELD OF VISION—300 FT. at 1000 YARDS 
WIDE ANGLE FIELD OF VISION—499 FT. at 1000 YARDS—Fig. A 

4 Use these binoculars for HUNTING, BIRD STUDY, SPORTS. The wide 
angle glasses are wonderful for horse racing. Center Focusing. 


Shipping Wgt. 3 Ibs. Specify Type 7x 35— $20.90 
Stock No. B3-RN-11-6 Wide Angle— 29.45 
7 x 50 FIELD OF VISION—372 FT. at 1000 YARDS—Fi 


The most wanted binocular, will give good service in Sports VIEW- 
ING, HUNTING, OUTDOOR USE. 


24.90 


Stock No. B4-RN-11-6 Center Focus— 


8 x 25 FIELD OF VISION—315 FT. at 1000 ber | B 
An ideal glass for GAME SPOTTING, BIRD WATCHING, SPORTS. 


a 
i Shipping Wet. 31 Ibs. Specify Type Individual Focus— $ ( 5. 5 
8 Stock No. B5-RN-11-6 16.95 


16 x 50 FIELD OF VISION—183 FT. at 1000 aan 


Center Focus— 


ao = SS SBeegepmBineneeeEeEe ee Hee eee He eee eee eee eee ee ee ee 


eter, flatted 4”. 


Stock #M-I-RN-11-6 


Ve operation. Shaft 5%” long x % 
/ shaft). Sha. “ih 54 59 & Shipping Wgt. 3¥2 Ibs.—Stock No. B6-RN-11-6 $3 1.3 


Concord’s price 


. C 
A high power binocular for LONG DISTANCE V EWING,” "as PLANE 


/g” 
Overall size 274” high SPOTTING, MARINE USE, MOUNTAIN VIEWING. 


SR Ne 


All Prices Include F. T. 


Only 14” Thick!! 
1 a satya Motors 


nea? 87.00 Value $449 


Quantity ae 


WONDERFUL "eur! WORTH 
MORE THAN 5S TIMES 
OUR PRICE. 


Designed primarily for i 
tions requiring a_ constant 


4 Thinnest Timer Made 
i devices, recording instruments, 
traffic controls, communica- 
tions equipment, clocks, signal 
systems and a thousand other 
applications. Size 1%”. 
Shaft od 
1 Ib. uy Now and Save! 
Stock No. 88-8- pk dag RN-11-6. 
y $1.49 ea. 


= a _ Lcd 
MALLORY 3 GANG 
UHF INDUCTUNERS 


$469 


Price for 
5—$7.50 


_ 
pen» ge A coverage is 470 mc. 
890 For use with 42 
& LF. weed for converters, 
tuners and experimental use. 
Stock +M-101-RN-11-6 
Shipping Wot. 2 Ibs. 
as above except for use 
by retoaulte requiring 82 mc 
z -F. Your choice, Please spec- 
Stock +M-102- yo “lt 6 
Shipping Wot. 2 | 


ee 


Rear Seat Speakers _i3 
i 4x6 kit $4.59ca, Za 
lots of 3 { me 


$4.14 each HY 


i __ 


t 6x 9 KIT $5.39 ea. 


INC 
tenn buy from a famous man. 


iw at ‘one: Low, Low price. 
upply limited 
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* The All Pu 
Picture Tube Brightener 


1.90 eacn 


‘Quick-Hot’ 200-watt 


TUBE REJUVENATOR 
SOLDER GUN § 


SINGLY 


# 
¥ ¢ nay 
§ RN-11-6 PTB ; 2 
4 75 STOCK +RN-11-6 RJ 
f LOTS OF 25 2 
78¢ “ Reg. 11.60 " 
LOTS OF 3 piss 
Be ee" Goncord FREE!! a 
switch unit that Restores brilliance to fading pic- 
sakes ear ture. No need any longer to suffer Price i LB. SOLDER 
Be allel 5 or 6 wire brighteners. eye strain or discard old picture 8 
Renews brilliance and contrast of tube. To attach just plug in. No : lots 
For use, en ail chengard picture soldering mess. Can be used with of 3 STOCK + RN-11-6-WG 
to 30”—Electronic or 10” to 30” tube. $7.35 each 
Saanaile focus. 


« 
ee a ae oll me ee Me: Bea ie in-ear in 
CONDENSERS MALLORY—CORNELL DUBILIER—PYRAMID—SPRAGUE, ETC. 


a 40x 20x 20 mfd .54 one 3 .< at ye be 20 aR. 16 i! = mfd ee oom t 
No. Description ot 3 Each Goth 3022-B6 S—-$2:50 Stock #C26-B6 S—-$2:40 Stock. 2¢ 082-86 5~'$2.00 
C34-B6 3mfd@ 50 volts $.12 $.14 go x 50 nia -57 each 100 x 25 mfd a6 each 40 x 40 x 20 mfd .53 each 
C35-B6 4mfd@100 volts 15 17 Sot YU ag gh Goss Stock 027-86 s<'$2°20 Soc yts3-B6 sos2's0 i 
C36-B6 4mfd@ 50volts 16 .18 50x 50 mfd .45 each 20 x 20 mfd 45 each mfd 36 oooh 
C37-B6 Smid@ 25volts 14 .15 ~~ s5-B6 Sati to Stock’ 628-B6 S—-$2.10 g 0 oe 
C38-B6 5 mfd@250 volts .19 .22 - . de x 20 mtd 20 com = 4 
C39-B6 5 mfd@450 volts .29 .30 = ( Stock #030-B6 S—$2.70 
C40-B6 10 mfd@150 volts 22 .24 puescasesraoceseuresenes ee eee ts 
C41-B6 10 mfd@100 volts .21 .23 
C42-B6 12 mfd@150volts 19 22 ff CONCORD RADIO CORP. DEPT RNTI-8. we 
C43-B6 20mfd@ 25volts 19 21 ff RUSH THE FOLLOWING ITEMS: | 
ee ee ee re te adhe « oawuwegcca4 da ga co'ce Wks 0 vaREIURE cs gis Set oan i 
C68 it@ieom mae ge ctercceetereecttetee eens t 
C47-B6 50 mfd @150 volts .26 .28 i Be cn cle wke ne ce cgcnce en ks Cee aa ce cob meicds ONS + do cues een i 
a See ES Mb Bak, £25 Vaiclaip Jassie dey os» s83U es Ud oon caw eae are camer 
C50-B6 100 mfd @ 25 volts .22 .24 
C51-B6 100 mfd@ 50volts 24 26 Mf 4—FREE CATALOG 5 
C53-B6 250 mfd@ 15 volts 27 29° M (1 | AM ENCLOSING $...........0...-0c0eeeee eee 1 
C54-B6 500 mid@ Gvolts 26 .28 a 
m °55-B6 500 mfd@ 10volts 26 29 y (0 SEND C.O.D. | ENCLOSE 20% DEPOSIT i 
rmmna , Ps r Rs Be suvn acu ccaeenetennene ee oe eee 
aN rT 2 Nag eS aca gael Co i 
Lea a meee eee eee eee 
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KESTER 


—————— Absolutely non-corrosive and 


KESTER non-conductive, KESTER 


a aa “RESIN-FIVE” CORE SOLDER 
IVE” } contains an activated type of 
Ss resin that gives you that fast, 
positive action on all your 


jobs . . . including the most 
difficult. 


KESTER SOLDER COMPANY 
4235 Wrightwood Ave. ®@ Chicago 39, Ill. 
Newark 5, N. J. © Brantford, Canada 


I E ARN TV *At the most practical 
school in the west’ 

Work on late model sets—using modern equipment and service techniques: under qualified technician instructors 

Short resident and correspondence courses—no unnecessary math or theory—also UHF and Color TV. 


APPROVED FOR VETERANS... day and nite classes. 
Write for free literature, Dept. 1A for residence—Dept. IAC for correspondence. 


V.S.1. TELEVISION SCHOOL soit Gate calfona 


LY GUARANTEED FOR 1 YEAR 


take your pick PRETESTED TUBES—INDIVIDUALLY BOXED 
any assortment : 0z4 6AU 6SH7 12BA6 
ul 
| Newry | ie |e |B | 
PICTURE 1uns | GAxaeT | esn7GT | 12BY7 
1 
TUBES | ia [ate |ete” | 12strer 
$4 6BC 8 
age aaa iss sere | 6v3 12su76r 
Partial Listing itser |sese |eweer |issay™ 
artia 
Ne dud requir 1u4 eons = | cwecT | 125R7 
receiving Type TM. Price 3 Siiser lovee | seenanr 
a en | le es |e 
2 (Ass Svea. ojece IveT seas 
‘1 1S8DP4 16.95 sY3 6CB6 7F8 3scs 
UDeCS (Baa Eee 
‘| 16KP4 = 17.00 6AGS 6H 12AT7 =| 38Y4 
| 16RP4 $17.00 6AG7 eset |12zave | 3szser 
| 178P 00 GAF4 6J6 12au7__ | SOAS 
| 176P4 = 21.00 6AKS execr |12A SOBS 
i] 17LP4 = 18.00 GALS @ 12AV7___| Socs 
| 198P4 = 23.00 6AQe 6S4 12AX7 
i 4.00 6ASS 6 2axacr | 117z3 
| 2iALP4A 24.00 GATS 6SA7 128Y7 
é : 24.00 Free Postage on all prepaid continental 
Picture tubes U.S.A. orders. 25¢ handling charge on all 
a aes N.J. orders under $5.00. 25% deposit on all 
via Railway Express 


On orders of less than 
100 tubes — 41¢ each 
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Air-Raid Alarm 


(Continued from page 61) 


a wafer socket to a plug, however, an 
adapter developed for testing purposes 
may be used. Both the receiver and 
the alarm power cords must be 
plugged into the 117-volt outlet, how- 
ever, the operation of the alarm is 
otherwise identical with that previ- 
ously described. In this case no change 
of receiver tube type is needed. 

In order to insure proper operation 
of the alarm circuit, it should be ad- 
justed and tested in the following 
manner: 

a. Apply a carrier between 600 and 
1600 ke. modulated by a 1000-cycle 
tone, controlled as accurately as pos- 
sible, with a sufficient amplitude to 
develop between 2% and 3 volts a.v.c. 

b. Tune the bandpass amplifier by 
adjusting potentiometer, R,, for maxi- 
mum voltage at the cathode of Vis. 
An a.c. vacuum-tube voltmeter or an 
oscilloscope may be used as indicators. 
It is well at this point to mark the 
potentiometer setting with colored 
lacquer so that it may be reset if dis- 
turbed. 

c. Remove the modulation and dis- 
charge the capacitor, C:. 

d. Modulate a carrier (about 75% 
at any frequency to which the set is 
tuned) with the 1000-cycle signal. 
After approximately 10 seconds the 
neon lamp, N£:, should light showing 
that the relaxation oscillator has been 
triggered. Remove the modulation and 
permit the carrier to remain “on” for 
approximately 1% minutes after the 
modulation is removed. When the car- 
rier has been cut, the alarm should 
operate. 

e. While the alarm is sounding, re- 
apply the carrier. This should cut off 
the alarm. 

In some a.c.-d.c. receivers with the 
alarm attachment a partial check of 
the alarm operation may be secured in 
the following manner: 

a. Tune in a strong local station 
and allow the set to warm up com- 
pletely. 

b. By moving the tuning dial off 
station, eliminate the signal. 

c. Turn the set “off” for approxi- 
mately 10 to 15 seconds. 

d. Turning the set “on” again will 
cause the alarm to sound. 

e. It may be then eliminated by re- 
tuning the station. This check may be 
made at intervals during the life of 
the equipment to make sure that the 
alarm circuit is continuously operable. 

A list of the component parts re- 
quired to build the alarm is given in 
Fig. 3. The values of the resistors 
forming the twin-T network should be 
at least 5% tolerance, otherwise some 
padding may be needed. The total cost 
of all parts is approximately $5.00, 
and the circuit is sufficiently non-crit- 
ical to make it possible to construct 
it in a home workshop. A number of 
variations will suggest themselves to 
the experimenter. 
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TEE-VEE Supply proudly introduces NEW 


2lus NEW HIGH FIDELITY UNITS 


MODEL 470 
HIGH FIDELITY PHONOGRAPH 


Deluxe 4-speed WEBCOR automatic rec- 
ord changer. 

Plays all size records intermixed. 

Two-speaker system produces true HIGH 
FIDELITY. 

Trouble-free PRINTED CIRCUIT chassis. 

Full range tone. control. 

Handsome luggage cabinets—choice of 


British Tan or Rawhide— $5445 


saddle stitched. ......... 


CAPRI MODEL 440 
E-X-T-E-N-D-E-D RANGE 
DUAL SPEAKERS 


4-speed record player—16, 33, 45, or 78 
RPM. 

Turnover High Fidelity pick-up equipped 
with 2 scientifically designed long-life 
needles. 

Cabinet handsomely bound and saddle 
stitched in British Tan or Rawhide. 

2 extra heavy, sealed Alnico 5 perma- 
nent magnet dynamic speakers. 


Full range tone control. 
$2950 


CAPRI MODEL 440 


MODEL 450 


Deluxe 4-speed WEBCOR automatic rec- 
ord changer—plays all speed records 
intermixed. 

HIGH FIDELITY cartridge with dual 
needles. 

PRINTED CIRCUIT chassis. 

Full range tone control. 

Automatic shut-off for amplifier when 
record load is completed. Choice of 
two-tone grey or two-tone tan. 


MODEL 450 
MODEL 465 $3750 
As above with 


5-tube radio .......... $4g50 


SONIC RADIOS, PHONOS & COMBINATIONS 


MODEL 490 SONIC HIGH-FIDELITY 
RADIO-PHONOGRAPH CONSOLE 
World famous GARRARD Deluxe 3-speed 
automatic record changer—plays all speed, 
size records intermixed with jamproof 

mechanism. 

High-fidelity cartridge with dual sapphire 
needles for finest performance—climatized 
—will resist temperature changes and 
humidity. 

Four speaker system employing cross over 
network for true high-fidelity responses 
from 50 to 15,000 cycles—2 12” and 2 8” 
P.M. speakers. 

Fool proof printed circuit chassis. 


Mahogany $]2650 Blonde $]3440 


MODEL 480 HI-FIDELITY 


World famous GARRARD Deluxe 3-speed 
automatic record changer—plays all 
speed, size records intermixed with 
jamproof mechanism. 

High-fidelity cartridge with dual sapphire 
needles for finest performance—clima- 
tized—will resist temperature changes 
and humidity. 

Three speaker system employing cross 
over network for true high-fidelity re- 
sponses from 50 to 15,000 cycles—2 
woofers and 1 tweeter. 


Mahogany $8995 Blonde $9595 


Available with matching legs, $14.95 
extra. 


MODEL TR500 


1 Diode plus 4 Triode Transistors 

Full broadcast coverage 540-1620 K. C. 
3 Tuned I.F. stages 

Ferrite loop antenna 

Fool proof printed circuit 

Scuff-proof TEXON case in simulated 
Cowhide 

less batteries. .......... $2697 
$1.45 for batteries. 


SEND FOR NOVEMBER CATALOG OF PARTS SPECIALS!! 


Send complete shipping instructions and 25% deposit. Bal- 
ance C.0.D. and deduct 2% for check or money order in 
advance. Include sufficient postage for small items. Large 


re 


Jamaica Plain 30, Mass. 
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Examine FREE 


Prentice-Hall 


ELECTRONICS & 
UHF LIBRARY 


Edited by W. L. EVERITT 


5 VOLUMES 1662 ILLUSTRATIONS 
Pay Easy Installments If You Keep the Set 
Turn to this new, up-to-date Library 
with complete confidence, for depend- 
able facts on any phase of modern 
electronic theory and practice. These 
volumes, by outstanding authorities, 
give you thorough guidance—clearly 
written, logically arranged, profusely 
illustrated. 


Electronic Fundamentals and Applications 
By Prof. John D. Ryder, Dean, College of Engineering, 
Michigan State University 
Complete, logical, easy-to-follow treatment of (a) physical 
principles underlying electron tubes, (b) characteristics 
of vacuum tubes, (c) all basic tube circuits. Includes: 
Electron Ballistics. Cathode-Ray Tubes. —— of 

Electrons. Space Charge in Vacuum Tubes. Di 

tifiers. Triodes. Multi-Element Tubes. 
Amplifier Circuits. Audio-Frequency Amplifiers. Radio- 
Frequency Amplifiers. Oscillator Circuits. Modulation 
Systems. Wave-Shaping Circuits. Gaseous Conduction. 
Gas Diodes. Gas Control Tubes and Circuits. Photo- 
electric Cells, Solid-State Electronics. 


Electromagnetic Waves and Radiating 


Systems 
By Prof. Edward C. Jordan, Head, Dept. of Electrical 
Engineering, Univ. of Illinois 
Covers entire field of electromagnetic engineering. In- 
cludes propagation as well as radiation and transmission. 
Full treatment of UHF transmission lines, wave guides, 
antennas, slot antennas, radiation and diffraction, 
ground-wave and sky-wave propagation. 


Ultra High Frequency Engineering 
By Thomas L. Martin, Head, Dept. of Electrical 
Engineering, Univ. ‘of Arizona 
Theory and technique of ALL the new fields of electronic 
engineering: Radar, Telemetering, Electronic computing, 
Facsimile, Television, ins landing systems, Pulse-time 
and the others. 


arcane Lines and Fields 
By Prof. John D. Ryder, Dean, College of Engineering, 
Michigan State University 
Network transformations and theorems. Resonance. Im- 
pedance transformation and coupled circuits. Filters. 
General transmission line. High-frequency line. Equa- 
tions of the electromagnetic field. Radiation. Trans- 
mission and reflection of plane waves at boundaries. 
Guided waves between parallel planes. Wave guides. 


Elements of Television Systems 
By George E. Anner, Univ. of Illinois 
Complete basic theory, plus current practice, covering: 
Closed TV systems. Commercial Telecasting Systems, 
Color TV Systems. Gives clear exposition of all phases 
of picture tr g the new technique of 
dot interlace. 


SEND NO MONEY — EXAMINE FREE 


Just mail coupon below to get complete 5-Volume Set 
on 10 DAYS’ FREE TRIAL. If not completely i 
factory, return in ten days and owe nothing. Or kee 
the set and pay only $7.50 down and $8 a month for 
five months until full price of $47.50 is paid. Decide 
for yourself—without risk or obligation—just mail coupon 
to examine Library ten days free. 


Small- ‘Signal | 


| splitter. 


2 ee ee ee ee a ee ee a | 


F prentice-Hall, Inc., as +. 5741-P1 


Englewood Ciifts, | 
i Send me the Prentice- ras ELECTRONICS & UHF fi 
LIBRARY (5 Volumes) for ten days’ free examina- 
} tion. If fully satisfied in ten days I will send you £ 
$7.50 plus few cents postage and then $8 a month 
i for five months until full price of $47.50 is paid. E 
Or I will return the Library in ten days and owe 
i nothing. f 
: NBM0 .cccccccece Coccccccccccevccccccccccccccccs i 
REBIED: sndnccnssceteoncccccccccscccovcéctoveccs é 
f Se ME Saas posbeeapeseronsnesscedcpeseacs i 
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DISTORTION & PHASE-SPLITTER 
UNBALANCE 
IN PUSH-PULL AMPLIFIERS 


By NATHAN O. SOKAL 
Massachusetts Institute of Technology 


A discussion of the advantages which accrue by obtaining 


a.c. “balance” of output tubes 


LMOST all of the published material 

on high-fidelity audio amplifiers 
stresses the need for precise balancing 
of the phase splitter used in push-pull 
amplifiers. Various authors have their 
pet phase-splitters; the one most com- 
monly used is the split-load circuit 
shown in Fig. 1. The cathode and plate 
resistors, Rx and R1, are usually 
matched within 1 per-cent, as are also 
the following grid resistors, R,: and 
R,2. The purpose of the matching is to 
get exactly equal a.c. voltages of op- 
posite phase from the two outputs of 
the phase splitter. This precise bal- 
ancing is quite useless and unneces- 
sary—and even tends to defeat its own 
purpose. Why? Let us examine the 
reasons behind the balancing. 

Push-pull connection of the output 
tubes cancels even-harmonic distortion 
generated by the tubes if their grid 
drives, plate loadings, and d.c. oper- 


| ating conditions are the same. This, 


then, is the reason behind the desire 
for equal drive on the tubes. However, 
the reasoning is based on the assump- 
tion that the output tubes have iden- 
tical transfer characteristics. In actual 
practice, this is likely to be far from 
true. An idea of the range of charac- 
teristics from one tube to another of 
the same type can be had from the 
JAN specifications for the 6L6, a pop- 
ular audio-output tube. A brand-new 
6L6 can have a gm between 5200 and 
6800 micromhos (under standard test 
conditions) and the “end of life” is 
considered to be when the gm drops to 
Fig. 1. A widely used split-load phase 
The pairs of resistors are usually 
matched to within plus/minus one per-cent. 


» 
= 
WW 
2 
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as well as d.c. "balance." 
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Fig. 2. Adjustable phase splitter. The “a.c. 
balance” potentiometer is set to give 
equal a.c. current in the output tubes. 


4500 micromhos. There can be a differ- 
ence in gm of as much as 40 per-cent 
between two “good” 6L6’s. Of course, 
they are not all that bad, but you get 
the idea. 

It is true that d.c. balancing of the 
output tubes tends to equalize their 
characteristics, but this is only a par- 
tial correction. The result of the re- 
maining difference between the tubes 
is simply that the even harmonics are 
not completely cancelled. (It should 
also be noted that for exactly the same 
reason, the driver tubes can add still 
more noncancellation to that caused 
by the output tubes.) The net effect 
of all this is that the “push” and “pull” 
halves of the amplifier can easily have 
gains differing by 50 per-cent. What, 
then, is the sense of equalizing the 
phase-splitter outputs to within 1 per- 
cent? 

Now, if you want more nearly per- 
fect cancellation of distortion (and it 
could be a moot point), what you can 
do is make the phase-splitter outputs 
enough unequal to compensate for the 
unequal gains of the “push” and “pull” 
halves of the amplifier. This can be 
done by making one of the phase-split- 
ter loads adjustable, as shown in Fig. 
2. The “a.c. balance” potentiometer is 
then set to give equal a.c. currents in 
the output tubes. (This is approxi- 
mately the condition for best cancella- 
tion of distortion.) The results of this 
setup on an “Ultra-Linear Williamson” 
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READERS OF RADIO & TELEVISION NEWS 
SONI III. LIN SS DIO" 


8 months of POPULAR BOATING only ‘2.00 


This is your special invitation to “‘sign on” as a Charter 
Subscriber to POPULAR BOATING—the new Ziff-Davis 
monthly for everyone who enjoys life on the water. 

Beginners and “‘old salts” . . . inboard, outboard and sail- 
ing enthusiasts and their families—all are finding POPULAR 
BOATING the most enjoyable magazine in the boating world. 
Copies of the first big issue, on sale only a few days, have be- 
come hard to find because of their tremendous demand. 

POPULAR BOATING, the first new major boating maga- 
zine in more than a generation—brings a completely fresh ap- 
proach to the entire world of boats—from dinghy to power 
cruiser. 

Published by the same company that has made RADIO & 
TELEVISION NEWS tops in its field, POPULAR BOATING 
features money-saving how-to articles that point the way to 
more fun, greater safety afloat . . . new construction ideas... 
information on repairing, improving, fitting out your boat... 
monthly classes on seamanship and boat handling by expert 
boatmen . . . exciting boating yarns that will transport you to 
every corner of the world where there’s fun and adventure on 
the water . . . regular features on new products, junior activi- 
ties, maintenance, fishing, free aids to better boating, and 
much more! 

Here are just a few of the exciting articles in POPULAR 
BOATING’s first issue: 


* BREAKING THROUGH THE “WATER 
BARRIER’’—America’s best-known racing 
writer, Hank Bowman, describes the perils 
of high speeds afloat. 

®* SHOULD YOUR FIRST BOAT BE POW- 
ER OR SAIL?—Two top boating writers 
defend their favorite craft in a hot debate. 

* OUTBOARDS UNLIMITED—There’s no 
limit to the fun outboarding offers. Here’s 
how to enjoy it more fully! 

® GUY LOMBARDO’S GREATEST BOAT- 
ING MOMENTS—In this exclusive article, 
the famed musician and boatman recalls the 
most thrilling moments in his racing career. 

*ANN DAVISON’S NEXT BOATING 
VENTURE-—An exclusive first-hand report 
by the only woman ever to sail the Atlantic 
alone! 


This first issue is already a complete sellout at many news- 
stands. How POPULAR BOATING offers readers far more 
than any other publication in the field . . . yet costs Jess. At 
regular rates, POPULAR BOATING sells for 35c on news- 
stands (Special Show Numbers: $1.00) and $4.00 a year by 
subscription. 


(a $3.45 single copy value!) 
SPECIAL $2.00 OFFER 


However, as a regular RADIO & TELEVISION NEWS 
reader, you can climb aboard POPULAR BOATING for a 
trial cruise at a not-to-be-repeated introductory rate—8 
months for only $2.00. You get the big $1.00 January Boat 
Show Issue at no extra cost, too! All told, by taking advantage 
of this offer you save a whopping 42% over established rates. 

And if you act now, your name will be entered on our list of 
Charter Subscribers. You’ll be sent a special Charter Sub- 
scription Certificate. But most important—you’ll be 100% 
sure of getting your copy of the very first issue of POPULAR 
BOATING. Volume 1, Number 1, sold out at many news- 
stands, is a “‘collector’s item” in many homes. 

But we have put aside a small supply for Charter Subscrib- 
ers—and will start your subscription with the first copy as 
long as our sunply lasts. 

So use the coupon below to subscribe now. If you want us 
to begin your subscription with the very first issue—already 
on sale—check the special box. See how much boating enjoy- 
Pond $2.00 buys you in new, exciting POPULAR BOAT- 


Welcome aboard as a 
Charter Subscriber! 
Fill out and 


mail this coupon TODAY! 


POPULAR 
BOATING 366 Madison Avenue, New York 17, N.Y. 
CHARTER SUBSCRIPTION ORDER FORM 


—at the special rate of eight months for only $2.00. Also send me 
my Char-er Subscription Certificate. My payment is enclosed. 


0 Please start my subscription with Volume 1, Number 1, if possible. 
O I’ve bought the first issue at a newsstand. Begin my subscription 
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STANDARDS 


ENGINEERS 


for primary standards 
laboratory 


At Hughes we are conducting funda- 
mental research and development and 
production engineering in the fields 
of radar systems, guided missiles, dig- 
ital and analog computers, microwave 
tubes, semiconductor products and 
other activities requiring use of many 
types of test equipment. This activity 
is supported by an outstanding Pri- 
mary Standards Laboratory equipped 
for electrical, mechanical and physical 
certifications. 


Those with extensive experience in the 
measurement of electrical and physical 
quantities to a high degree of accuracy 
and who wish to join in the establish- 
ment of new techniques to further in- 
crease the accuracy and application of 
such measurements will find a satis~ 
factory outlet for these abilities at 
Hughes. 


Scientific Staff Relations 


Research and Development Laboratories 


HUGHES AIRCRAFT COMPANY 


Culver City, California 
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Fig. 3. Distortion vs power output for an 
“Ultra-Linear Williamson” with balanced 
and adjusted phase splitter. The feedback 
loop was opened in order to obtain data. 


amplifier are shown in Fig. 3, where 
harmonic distortion of a 1 ke. input is 
plotted against power output for two 
conditions: 

1. Equal resistors in the phase-split- 
ter (dotted curve) 

2. Potentiometer set for a.c. current 

balance in the output tubes (solid 
curve) 
In both cases the direct currents were 
balanced. It can be seen that adjust- 
ing the phase-splitter reduced the dis- 
tortion by as much as 700 per-cent. 

The 807 tubes used in the amplifier 
might be considered a “matched pair’. 
They both passed a tube-checker test, 
and indicated g,’s were within 8 per- 
cent of each other. The feedback loop 
was opened to take the data, and a 
regulated power supply was used. 

The “a.c. balanced” condition corre- 
sponds to a minimum alternating cur- 
rent in the common plate lead or com- 
mon cathode lead of the output tubes. 
The easiest way to observe the condi- 
tion is with an oscilloscope connected 
across a small resistor (say 100 ohms) 
in the common plate lead as shown in 
Fig. 4, and a sine-wave input to the 
amplifier. (Caution—the scope chassis 
will be “hot’.) The waveforms for 
balanced and unbalanced conditions 
are shown in Figs. 5A and 5B; the in- 
put signal to the amplifier should be 
enough to drive the amplifier to me- 
dium-to-loud output. 

Another way to observe the balance 
condition is to connect an a.c. meter 
or a headphone in the common plate 


Fig. 4.A 100-ohm resistor is inserted in 
the common plate lead of the output tubes 
to observe the a.c. balance or unbalance, 


25ute 807 
im porn 
KN 
pon ‘nia 
oc 300A 
BALANCES Con OW. i 
aw 
toon |200se 
= Some attocro te 
OREEN- wre! 
ii Ss 
1A) — ‘ACROSOUND 
25ute 607 To-300 
OL -orTe 


HERE>IT=>IS! 


BC-929 is a 9-tube airborne 
scope indicat: 


H6's, 


(Positioning, focus, intensity.) 
H eo a ag oes, 
converted to 115 V, 6 
with sawtooth generator. We 
give you schematic and in 
structions, Makes dandy little 
bench or portable 
scope. Like new.. 


FREQUENCY 
METER BARGAIN! 3 


Meter! Frequency 144-225 
me. covers VHF commu- 


/2, 
Schematic: is pasted inside. secsueee, en .. = 
tenna, Specs inside for one ea, 1.5 
batteries. This precision laboratory davies $1. 95 
is like brand new and only 
ATTENTION! Rneinesrs and Purchasing 
*Agents—We are the largest 
suppliers of hard-to-get technical electronics, 


tubes, test equipment, etc. If surplus can solve 
ross 0 pepe we have it! Send us your in 


the HOTTEST RECEIVERS 
IN SURPLUS ! ! ! 


Extremely easy to make power supplies for both. 
Both come with schematics and instructions for the 
simple modifications pape Both are super-sensi- 
tive, super-selective superhe' 

2 METERS: R-28/ARC-5S, 1002156 me, in excellent 
—- with all 10 tubes. 4-channel crystal con- 


420 MC: CPR-46ACJ, double pare * sadl 8, 
lighthouses, brand new 5 ith ALL 12 TUB 


crore Siac 91.7 


roe, EE kd 
THE BEST, HANDIEST CARBON MIKE 
3 Used in CAA towers. Fits 

your hand! Has press-to-talk bation on * 

springy curled cord only 1 ft. long which stretches 

to 4l2 ft. With standard 68 3-circuit plug 

at other end, Like new and guaranteed. 

Terrific buy at only..... 

NEW—With han 


7ouR CHOICE 


ew 
Germanium Diode 1N70 ik 
and gives you up pod ha a average current! A 
terrific buy gives ou new and guar- 
ed at the Caeee vate of g 
ONLY secccsceccesscccsccess bd 


or start your own. TV station! Four 8025 UHF tri- 
odes, two as 250-385 mc P-P osc. drive, two as PA 
—— is grid-mod. by 3- = video, and plate-mod, 

-tube sync. aa A super buy. New! 
With all tubes, schematic ‘and instructions to make 
a powerful 420 MC Transmitter, $15.7 15 
2 


FREE § Big Bargain Catalog! 
@ Send for your copy. 
COMMAND SET SPECIALS! 

Receivers—with all tubes sail 


. Brand AERO Nis 
12 VOLT DYNAMOTOR: seine Command Receiver. 
With exact base to attach 
an shpte, FOB whse. Send 25 dep. with ail COD 
orders. item sub. to prior sale & change of price 
without notice. Min. order $2.50. 


ARROW SALES, INC. 


gn tiers 
Box 3007. Hy NORTH LYWOOD, CALIF. 
eae a Lames & Sales-Showroom 
2441 mM A Dept. R., CH — 16, Lt. 
jornia’ Distributo re: 
a. i. he gy Inc., Vv 
P.A.R.T.S., inc., 2005 Em 
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- GET A PACK OF 
McGEORGE 
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LEARNING CODE 


Intnat'l. CODE FLAGS Included 
SEND CASH, CHECK OR MONEY ORDER TO 


General Communications, Inc. 


$200 
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Fig. 5. Test waveforms. (A) Across A-B in 
Fig. 4 with proper a.c. balance. (B) Cir- 
cuit with a.c. balance improperly adjusted. 


lead through a step-up transformer, 
instead of the 100-ohm resistor shown 
in Fig. 4. Balance is indicated by min- 
imum meter indication or minimum 
sound in the headphone. 

In summary we can say: 1. If you 
are satisfied to accept the distortion 
likely to occur if the phase-splitter 
uses matched resistors—then you don’t 
have to bother matching them, and 2. 
If you seriously want the lower distor- 
tion implied by the effort made to 
match the phase-splitter resistors— 
then you should not match them, but 
should make their ratio adjustable, as 
in Fig. 2. 

The author wishes to thank Nicholas 
C. Viahakis for obtaining the experi- 
mental data. 


CROSLEY "SUPER V" HINT 
By RUFUS P. TURNER 


_THE Crosley Model 431 “Super V” 21” 

TV receiver uses a series-parallel heater 
string. When the heater circuit opens 
and the set remains plugged in and 
switched on for a short time afterwards, 
the selenium voltage multiplier-type 
power supply continues to operate, but 
with no load. 

The result is that the filter capacitors 
charge up and, since these capacitors 
“see” the power input circuit through 
the selenium unit, the two prongs of the 
power plug become d.c. “hot.” When 
the plug is removed from the outlet, 125 
volts or higher can be measured between 
the prongs. Because of the high capaci- 
tance of the filters (140 ufd.), shorting 
the prongs does not remove the voltage 
immediately. Several repeated shorts are 
required to dissipate the charge com- 
pletely. 

Not only do these hot prongs deliver 
a biting shock, but the voltage raises 
Cain with an ohmmeter connected be- 
tween the prongs to test for an open 
heater string. 

If the set has gone completely dead— 
no picture, no sound—pull out the plug, 
keep the line switch on, and short the 
prongs several times with a screwdriver. 
The tell-tale sparks show that the heater 
string is open. Don’t use your ohm- 
meter! 

Heed this hint and save a valuable 
test instrument. 
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a Model 101 — Channels 2-13. 
Hi Loe original and world famous 
antenna that is wanted, demanded and 
used for GUARANTEED FINEST RECEP- 


TION. No rods to adjust. Provides clear- 
est pictures faster. LIST. .. .$9.95 


‘100,000 


Hi-Lo is covered by a $100,000.00 insur- 
ance policy issued by one of the largest 


insurance companies. * 


Just what 
you asked 


; : 
Hilo Model 505 — Channels 2-83 — 


The spiral antenna that is designed for maxi- 
mum performance featuring the NEW TELE- 
SCOPING DIPOLES. This versatile antenna 
swivels on ball and socket in any direction. 
Gold spirals, plastic base blend 

with any room. 


LIST. .. . $14.95 


a Model 303 — Channels 14-83. 
Hilo The UHF ANTENNA with the 
highest signal gain that is specially de- 
signed for ALL UHF areas. Luxurious 
gold upright and crossbar. LIST. . $5.95 


NeW cece 
For every 
TV 

owner 


@¢ 
Hilo Model 202 — Channels 2-83 


A Model 404 Channels — 2-83. 
Hilo NEW INDOOR ANTENNA 


that swivels with a gentle touch of your 
little finger. Dipoles swivel on ball and 
socket in every direction. Golden spirals 
and decorative plastic base blend with 
all furniture. RECEPTION IS GUARAN- 
TEED. LIST... .$12.95 


*name upon request 


INSIST ON THE GENUINE Hi-Lo Spiral Antennas! 


Known and accepted everywhere 


GUARANTEED by 


onsumer accepted and appr 


Wy: 


PEAK PERFORMANCE which is unsurpassed is 
guaranteed with this antenna. . . for ANY and 
EVERY area. The gleaming gold upright, shiny 
spirals, bakelite base, aluminum bars, modern 
design 

+.» all make this YOUR BEST ANTENNA BUY. 


sss UST. .. $9.95. 
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TV ANTENNA CORP. 
3540 North Ravenswood Avenue 
Chicago 13, Illinois 
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BUILD 16 RADIO 
CIRCUITS AT HOME 


With the New Improved 1957 +19 
Progressive Radio “Edu-Kit” n'y 


A PRACTICAL HOME RADIO COURSE 


Reg. U.S. 
ow Includes we: Oe” 


CIRCUITRY 


FREE TOOLS 


* od ag nel ~ 


Radio 

@ No Additional "Parts 
or Tools Needed 

e@ Excellent Back- 
ground for TV 

@ Unconditional Money- 
Back Guarantee 


Hi-Fi, Radio & TV Servicing Manuals 
| FREE on Request. (See Coupon Below). | 


htm THE “EDU-KIT" OFFERS YOU 


e “‘Edu-Kit’” offers you an outstanding PRAC- 
nc AL HOME RADIO COURSE at a rock-bottom 
price. You will learn radio theory, construction and 
servicing. You will learn how to build radios, using 
regular schematics; how to solder and wire in a 
professional manner; how to service and trouble-shoot 
radios. You will learn how-to work with punched 
metal chassis as well as the new Printed Circuit 
chassis. You will learn the principles of RF and AF 
amplifiers and oscillators, detectors, rectifiers, test 
equipment. You will learn and practice code, using 
the Progressive Code Oscillator. You will build 16 
Receiver, Transmitter, Code Oscillator, Signal Tracer 
and Signal Injector circuits, and learn how to oper- 
ate them. You will receive an excellent background 
for TV. In brief, you will receive a basic education 
in Electronics and Radio, worth many times the 
small price you pay, only $19.95 complete. 


PROGRESSIVE THE KIT FOR 
TEACHING METHOD EVERYONE 


The Progressive Radio You do not need the 
‘Edu-Kit’” is the tore- | slightest background in 
most educational radio | radio or science. The 
kit in the world, and is | *‘Rdu-Kit’’ is used by 
universally accepted aS | young and old, schools 
the standard in the field | and clubs, by Armed 
of electronics training. | Forces Personnel and Vet- 
The “‘Edu-Kit’’ uses the | erans Adm. for training 
modem educational prin- and rehabilitation. The 
ciple of “Learn by Do- | «Edu-Kit” is used in 79 
ing.”’ You begin by build- | countries throughout the 
ing a simple radio. Grad- | world. 

ually, in @ progressive Designed for universal 
manner, and at your own | use, the ‘‘Edu-Kit” oper- 
rate, yon construct more . 

advanced inulti-tube ra- — co 198-6 —— 
dio circuits, learn more Rig Eager ny os 
advanced theory and tech- DC. For use in countries 
niques, and do work like | employing higher line 
@ professional radio tech- | voltages, a 210-250 Volt 
ici AC/DC model is available. 


nician 
THE "EDU 1S COMPLETE 


You will receive all parts and instru.tions neces- 
sary to build 16 different radio and electronics cir- 
cuits, each guaranteed to operate. Our kits contain 
tubes, tube sockets, variable, electrolytic and paper 
dielectric condensers, resistors. tie st coils, hard- 
ware. tubing, punched metal chassis, Instruction 
Manuals, etc. In addition, you receive Printed 
cuit materials, including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You 
also receive a useful set of tools, a professional elec- 
tric ccldering iron, and a self-powered, dynamic 
Radio and Electronics Tester. The ‘‘Edu-Kit’’ also 
includes Code instructions and the Progressive Code 
Oscillator. You will also receive lessons for servicing 
with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide. FCC 
Amateur License Training k, and a Quiz Book. 
All parts, components, etc. of the “‘Edu-Wit’’ are 
100% unconditionally guaran:eed. brand new, care- 
fully selected, tested and matched. Everything is 
yours to keep. The complete price of this prac 
home Radio and Electronics course is only $19.95. 


TROUBLE-SHOOTING LESSONS 


You will learn to trou- Stasaitis, of 25 Pop- 
ble-shoot and service ra- ; Waterbury, Conn., 
dios, using the profes- “T have repaired 
sional Signal Tracer, the | several sets for my friends, 
unique Signal Injector,| and made money. The 


and the dynamic Radio 
and Electronics Tester. 
Our Consultation Service 
will help you with any | found your ad and sent 
technical problems. for your kit.’’ 


FREE EXTRAS 


ladio Book e Radio and Electronics Tester ¢ Elec- 
trie Reg veg fron ” Set of trea e Tester Instruction 
Book « Hi-Fi Book e Quiz Book e Mem- 
bership in Radio-TV ‘Club: Consultation Service « FCC 

Amateur Lic, Training « Printed Circuitry 


car UNCONDITIONAL MONEY-BACK GUARANTEE .... 


ORDER FROM AD—RECEIVE ae BONUS |! 
RESISTOR KIT WORTH | 
on) 1 ype sete nae $19.98. 
- t wi 
Send RE additional * nformation nmesorintng | 
Bau. Kit. "* Include FREE valuable Hi-Fi, Radio | 
Outsid baht wed Manuals. a fee ae t’’ £ 105-125 
. us * 
- AC/CC $20.95; 210-250 V. AC/ 'pDe $23.45.) I 
| 


“Edu-Kit’ paid for it- 
self. I was ready to spend 
$240 for a course, but I 
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{| PROGRESSIVE “EDU-KITS” INC. 
|_497 Union Ave., Room SE, Brookiyn 11, N.Y. 
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EMERSON CAMPAIGN 

The largest and most comprehensive 
advertising and sales promotion cam- 
paign in the history of Emerson Radio 
é& Phonograph Corporation has been 
scheduled for the ensuing year at a 
total cost in excess of eight million 
dollars. 

The campaign will cover TV receiv- 
ers, radios, phonographs, and air con- 
ditioners and will include national 
magazines, newspapers, trade papers, 
and extensive sales promotion mate- 
rials. 

The sales promotion phase of the 
campaign will include streamers, ban- 
ners, displays, broadsides, direct mail, 
permanent fixtures, illuminated color 
outdoor-indoor signs, a six-way promo- 
tion on the firm’s “Port-O-Rama,” and 
many other sales devices and point-of- 
sale materials. 

ok * * 
NEW FUSE PACKAGE 

Sightmaster Corporation of New Ro- 
chelle, N. Y., is now packaging its re- 
placement line of fuses in clear plastic 
boxes, ten fuses of an amperage to a 
box. 

The plastic box is so designed that 
it will fit all conventional dispensers 
now being used in the trade. Accord- 
ing to the manufacturer, the advan- 
tage of the plastic box is that the 
contents are immediately visible to 
the distributor and dealer as to the 
number of fuses remaining in the 
package. The plastic box is re-usable. 

* * ok 
CHRISTMAS PROMOTION 

Arvin Industries, Inc., of Columbus, 
Ind., is making available to its dealers 
an attractive lithographed display de- 
signed to help promote its recently an- 
nounced 1957 radio line for holiday 
giving. 

The four-color piece is built around 
an ultra-modern Santa Claus and the 


a 


om 


radios 
iby 


pine needles and snowflakes natural to 


the winter season. The display and 
accompanying banner can be used with 
three or four of the company’s new 
table, clock, or portable sets and is in- 


tended for window, counter, or floor 
applications. 
* * * 
TAPE. PROMOTION 

ORRadio Industries, Inc., Opelika, 
Ala., manufacturer of “Irish” brand 
magnetic recording tapes, has launched 
its biggest advertising campaign to 
promote its entire line. 

The program will utilize national 
publications, trade journals, and FM 
radio. Featuring the company’s car- 
toon character “F. R. O’Sheen,” the 
“Trish” leprechaun, and the “Seven 
Old Fashioned Villains of Tape Re- 
cording,” the copy line will demon- 
strate how the “Ferro-Sheen” process 
can eliminate many of the problems 
that plague users of recording tapes. 

ok ok ss 

CHANNEL MASTER PROMOTION 

Channel Master Corp., Ellenville, 
N. Y., is backing its two new television 
antennas with a $500,000 national con- 
sumer advertising campaign. 

Two-page spreads, full-color pages, 
and black-and-white full pages have 


BETTER TV PICTURES FOR ALMOST EVERYON, 


been scheduled for leading consumer 
books. The ads will run throughout 
the fall with a special spread for the 
Christmas season. The publications 
selected represent a combined circu- 
lation of 12,500,000 each issue and add 
up to 53,000,000 advertising messages 
concentrated within a_ three-month 
period. 

Local sales promotions will be tied 
in with the national campaign using 
all media to blanket local areas. 

* * ok 
DU MONT "DEALER DERBY" 

Top winners in the Allen B. Du 
Mont Laboratories’ recently completed 
“New Dealer Derby” have been an- 
nounced by the TV Receiver Division. 
Four-door Plymouths were won by Al- 
fred Caulk, Eastern Wholesalers, Bal- 
timore; S. Joseph Mansker, Du Mont- 
Florida, Miami; I. W. Brayer, G é W 
Distributing Co., Phoenix; Herbert L. 
Moore, American Distributing Co. 
Charleston, S. C.; W. A. Cheever, L. J. 
McAllister Co., Boston, and Harmond 
Barbour, Sampson Distributing Co., 
Richmond. 

Secondary prizes of mink stoles, dia- 
mond rings, and clothing gift certifi- 
cates were also awarded. 

ok * * 
NEW RESISTOR PACKAGING | 

The Electronic Components Division 
of Stackpole Carbon Company, St. 
Marys, Pa., is now offering new resistor 
package designs which pace the trend 
toward the automatic handling of these 
components on a production line basis. 

The new packages, known as the 
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“Strip Pack,” “Stack Pack,” and “Reel 
Pack,” are available for all of the com- 
pany’s %4-, 1-, and 2-watt fixed composi- 
tion resistors. The “Strip Pack” holds 
the resistors neatly in a vertical posi- 
tion by means of small strips of corru- 
gated cardboard into which one end 
of all resistor leads are inserted. In 
the “Stack Pack,” the resistors are in- 
terleaved and horizontally stacked in 
layers. The “Reel Pack” features a 
single strip of plastic tape which se- 
cures the resistor bodies to the corru- 
gated reel for feeding to automatic 
machines in a continuous string. 

Dimensions for each package and 
further details are available on re- 
quest to the company. 

* * * 

COLLARO CHANGER PROMOTION 

Rockbar Corporation, Mamaroneck, 
N. Y., has launched an all-out cam- 
paign to promote the English-made 
Collaro record changer for which it is 
the U. S. distributor. 

The new campaign consists of a se- 
ries of seven different ads, each stress- 
ing a different Collaro feature. Each 
feature is illustrated by an off-beat, 
non-technical photograph designed to 
appeal to the average reader. 

The firm estimates that there is a 
$15 million a year market for record 
changers and that the replacement 
market represents a potential of about 
$900 million. 

The advertising will be carried in 
general consumer publications. 

* * * 
SERVICE AIDS DISPLAY 

A complete line of sixty service aids, 
accessories, components, hardware, and 
specialty items is now being marketed 
by Dynamic Electronics-New York, 
Inc., in a new type of packaging de- 
signed for self-service impulse sales 
appeal. 

With each assorted gross of items 
the company supplies free a_ three- 
color metal counter or wall self-serv- 
ice rack with 12 spokes to display any 
12 of the 60 items in the line. The 
merchandise is packaged on 5” x6” 


& ACCESSORIES 
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yellow, black, and white striped cards 
and the items are contained in a cir- 
Cular 314” transparent polystyrene 
blister on each card for clear visibility. 

Details on the line and the free dis- 
Play rack are available from the com- 
pany at 73-39 Woodhaven Blvd., For- 
est Hills, N. Y. 30+ 
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MODEL T-851 


MODEL T-741 
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MODEL T-781 
9556 LIST 


MODEL T-771 
$500 List 


OFFERS YOU FOR THE 
COMING SELLING SEASON 


FORMERLY RADELCO 


Americas Final 
MOST COMPLETE LINE OF 


Conical Anlinnos 


Nowhere else can ae buy such a high 
quality, full size Antenna with as many prac- 
tical, useable features at such low, down to 
earth prices. Here’s what you get when you 
buy Tenna. 


Check these Tenna features, feature by 
feature, with any or all other makes and 
you'll quickly agree that Tenna is truly the 
antenna for you . . . truly the king of all the 
conicals. 

Completely pre-assembled. ‘Presto’ Instant 
Mount Assembly opens as easily, quickly as an 
umbrella. 

Now! Polyethylene Cable Anchor takes all tension 
off of terminals, prevents cable from breaking at 
terminals. 

Models T-781, T-851 and T-751 are equipped with 
famous Tenna Director Bar to improve perfor- 
mance on higher channels. 

Front Bracket made of heavy spring temper alum- 
inum alloy with High Q molded plastic insulator. 
Rear Bracket is made of heavy gauge aluminum 
to assure long life and resist strongest gales and 
heavy ice. 

Arrays are full size in every respect and of all 
aluminum construction. 

Aluminum elements are doweled to prevent 
whistling and provide greater strength. 

Full line to select from; 8 single array antennas, 
8 stacked antennas and 8 “Do-it-Yourself” 
antenna kits. 
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YOU BUY THE FINEST WHEN YOU BUY TENNA! 
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The Finest 


UHF 
Converter 
Ever 


Designed 


UL approved 


OUTPERFORMS 
ALL OTHERS 
IN THE FIELD 


s39°5 
LIST 


v7 Precise impedance Match 
¢ Higher Gain 

7 Lower Noise Factor 

¥ Automatic ‘on/off’ 

¢ Dual Speed Tuning 


Check with your supplier today. 
Also ask about the Model ‘99’ 
at $19.95 


... or write Dept. WL-4 


Bandpass and Rejection Filters 


By ALVIN G. SYDNOR 


An easy way to design bridged-T circuits, using simple 


circuits and charts, rather than complicated formulas. 


UCH of the drudgery involved in 
M designing and building bandpass 

and rejection filters for audio fre- 
quencies can be eliminated by using 
the simple circuits and charts present- 
ed in this article. 

There was a time when the ham, ex- 
perimenter, service technician, and de- 
sign engineer avoided the bridged-T 
circuit because of its complexity. Now, 
however, the bridged-T is again com- 
ing into its own. One TV manufactur- 
er’s new color receiver uses the 
bridged-T filter to reduce cross-modu- 
lation. It is inserted between the tuner 
and the first video amplifier and is 
tuned to 41.25 mc. 

The bridged-T is actually a resistor- 
capacitor filter network and, when 
used as shown in Fig. 1, it will cause 
the circuit to pass just a single fre- 
quency. In other words, even if there 
are many widely separated frequen- 
cies at the input terminals, only one 
of these frequencies would be passed 
providing the proper values are select- 
ed for the network. 

Fig. 2 shows the same filter as in 
Fig. 1 except that it is in series with 
V: and Vz If we assume that there 
are many widely separated frequen- 
cies impressed on the grid of V: and 
the values in the filter are correct, all 
frequencies impressed on the grid of 
V; except the notch frequencies of the 
filter will appear at Ve. This type of 
filter circuit is customarily used as a 
scratch filter in phonograph amplifiers 
or as a heterodyne whistle filter in 
wide-band receivers. Usually for such 
a filter the notch or rejection frequen- 
cy is 10,000 cps. 


Fig. 1. Bandpass filter described in text. 
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R:r—100,000 ohm, Y2 w. res. 

Re—1 megohm, 2 w. res. 
Rs—33,000 ohm, 1 ™. res. 
Rs—100,000 ohm, 1 w. res. 
Rs—220,000 ohm, ¥/2 w. res. 
Cr—.1 yufd., 500 v. capacitor 
C2—50 yfd., 25 v. elec. capacitor 
Cs, Ci—.5 ufd., 500 v. capacitor 
Vr—6AGS tube 

Note: See text for values of C and R. 


aidf ’ 
vi Hv iN I v2 


Fig. 2. The same filter as shown in Fig. 1 
except that it is used for band rejection. 


cPs C-ypta. | R-OHMS | 2C-ypta. [R/2-OHMS 
60 .005 530K 01 265K 
120 .005 265K 01 133K 
400 001 398K .002 199K 
1000 .0005 316K 001 159K 
5000 00025 127K .0005 63.5K 
10,000 0001 159K .0002 75,500 


Fig. 3. Common frequencies where filters 
are usually used. Refer to the article. 


L 
= & 
INPUT : 


ou 


MEASUREMENTS TAKFN WITH A STANUARD INEXPEN= 
SIVE AUDIO OUTPUT TRANSFORMER AT IKC, 


C= 36 MHY. C= 1 yta. 


\[e2 
SEC. 


OUTPUT 


a 


FOR 20 TO BOOCPS R:I50K 
800 » 3000'" R-:500K 
3000 “20,000 « R:2MEG. 


Fig. 4. A single frequency filter which pro- 
vides up to 50 db attenuation at 1000 cps. 


Fig. 3 is a chart of common fre- 
quencies where filters are usually used 
and can be used to design a filter. As- 
sume that a 2000 cps filter is desired. 
The circuit of Fig. 1 would be suitable 
for this application. Since the 2000 
cps frequency is not included on the 
chart of Fig. 3, we would select the 
next higher frequency, which is 5000 
cps. The corresponding value of C is 
.00025 uwfd. From the basic formula: 
f =1/(27RC), where C is the capacity 
in farads, f is the frequency in cycles- 
per-second, and R is the resistance in 
ohms, we can solve for R: 

R=1/(27fC) 

1 
(6.28) (2000) (.00025 x 10°) 
Thus, R=318,000 ohms (approx.), 
C= .00025 ufd., R/2 = 159,000 ohms, 
and 2C = .0005 sfd. 

The series-parallel resonant circuit 
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shown in Fig. 4 uses a standard audio 
output transformer. If we assume that 
the input frequency is equal to the 
resonant frequency of the tuned cir- 
cuit, the signal appearing across the 
secondary winding will be 180 degrees 
out-of-phase with the input signal. 
Now, if we adjust R, the magnitude of 
the input and secondary voltages can 
be made equal, thus the output is zero. 

A few audio frequency filters have 
been built that give up to 50 db at- 
tenuation for a single frequency using 
standard, easily obtainable audio out- 
put transformers. 

Any change of input frequency away 
from resonance shifts the phase of the 
secondary voltage and a zero signal is 
no longer available. 

These filters have some disadvan- 
tages arising from the limitations of 
the transformers. The filter frequency 
changes at high signal levels because 
of the core material. This effect can 


is 


ROUND, SQUARE, KEY and “D” 
OPENINGS QUICKLY MADE 


with Greenlee 
Radio Chassis Punches 


ina UHF 
Converter | 


Bet eee ae 


ny 
4 Save hours of hard, tedious 


es S/ work + ++ Cut accurate holes} be eliminated by the use of powdered 
SK | KN in ae for sockets, plugs, iron cores but at some sacrifice of in- 
DW Se a 
a rT) me “gg ape Pg dered iron core inductors, such as the 
oS 4 >) unches. In 1-1/2 minutes| [7»iteq Transformer Company VIC se- 
a eget or less make a smooth hole | 1i4, will always work better than 
x | in metal, bakelite or hard di t f bert § 
— rubber. Easy to operate . . . simply turn with ne: ees, Se ee — 
joo ordinary wrench. Wide range of sizes. Write for nomical filter the use of the audio type 
details. Greenlee Tool Co., 1891 Columbia Av- cannot be beat. 
ce enue, Rockford, Ill. The inductance value of +85% 
le. — "7% from mean value is obtainable 
via << in the VIC series by adjusting a set- 
screw in the side of the case. The 
GRE LEE UTC VIC series of variable inductors 
are obtainable in values from .0085 to 
130 henrys. 
D o N’T Fig. 5 shows a 1000 cps narrow 
“0 ban@pass filter. The VIC-15 was used 
THROW and measurements were taken with 
UT the values as shown in Fig. 5. The 
o L D voltage gain was 30 times, output 
0 was measured at 10 volts r.m.s. The 
os bandwidth was 10 cps at 1000 cycles. 
RA 4 i tg This type of transformer has a mean 
value of 5.4 henrys and a maximum 
AWAY ° current rating of 6 ma. OF F E R S TOP 
Here’s 
a ye eae oe nies Fig. 5. Complete diagram covering a 1000 P E R F 0 R M & N 6 E 
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cps narrow bandpass filter. See article. 


AT LOW COST 


pro- 
. Just look up the how-to-do-it data on that old 
cps. radio you want to fix! 
Four times out of 5, this giant, 31/2-pound, 744- 
page Ghirardi RADIO TROUBLESHOOTER’S HAND- pomee + 250V 
fre- BOOK gives exactly the information you need to fix it 
in a jiffy. Tells what is likely to be causing the trou- 
ised ble . shows how to fix it. No useless testing. No 
As- wasted time. Handbook covers practically every radio c7\} On 
receiver model made by 202 manufacturers between (2AX7 bs LIST 
red. 1925 and 1942. Using it, even beginners can easily i Ui ouTPuTt 
fix old sets which might otherwise be thrown away be- cl! c2 “TT ; 
ible cause service information is lacking. With a few sim- 6 — 4 — 
| ple repairs, most of these old sets can be made to i 64 ' H 
000 operate perfectly for years to come. : pa ' 
the > 
the | THE ONLY GUIDE OF ITS KIND! FE HIF @ Tuned Input — 
000 Cuts service time in half! vied Pi) aera tracks with oscillator 
Y ig Pag are ariee woulte symptoms and their f a: 
; iedies for over 4, models of old home, auto 
la: radios and record changers. Airline, Apex, Arvin, At- ° Precise Impedance Match 
it . nag Kent, 4 YE Brunswick, Clarion, Cros- | 
>j y, Emerson, Fada, G-E, Kolster, Majestic, Motorola, . R6 e-K 
y Philco, Pilot, RCA, Silvertone, Sparton, BStrombers and | je % “4 On nob Toning 
les- dozens more. Gives how-to-do-it data on, SPECIFIC —— Drift-F erf 
a B——| genera eory. Includes hundreds of pages Free ‘orm 
/ in of invaluable tube and component data, service short | R1:—150,000 ohm pot ° . -_ 
- % | R:—2000 ohm, 2 w. res. 
eeesTRY IT 10 DAYS... at our risk!*=*=*; | | Rs, Ri—100,000 ohm, 1 ». res. 2 Check with your supplier 
Dept. RN-116, RINEHART & CO., Inc. | Rs—1200 ohm, 1/2 w. res. today. Also ask about 
Bong, Ghirardi’s RADIO TROUBLESHOOTER’S HAND- Re—100,000 ohms (for 20 to 80 cps); 500, the Deluxe Ultraverter 
ey BOOK, for 10-day free. examination, wt | decide to 000 ohms (for 800 to 3000 cps); 2 megohms 
) e@) y i 
$6.50 plus a few cents postage. Otherwise, I will (for 3000 to 20,000 cps) in — Dept. XL-4 
c ) return book postpaid and owe you nothing. Ci, Ce, C-—.01 ufd. 250 vy. capacitor 
Di , Ce, . ” . 
A dSSGeN Virals cha vosbeberecceeeteees Cs—50 ufd., 150 v. elec. capacitor 
ns, ; 
iieemes Cy, Cs—.01 yfd., 150 v. capacitor 
IP FeO eee Cs—.05 ufd. 250 ”. capacitor 
P . ne bipne BLONDER-TONGUE LAB 
uit SITY. ZONE, STATE. . . . $5 G0 ‘chan ‘sbith’ Soden’ Gui Li—Iron cored inductor (UTC VIC-15) eietametens seo Satiy 
NS Money back if book is ‘vaturned = 10" = Fe Vr—12AX7 tube Westfield, New Jersey 
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bine duceridae that scores 100% 


na The Recoton-Goldring cartridge was 
Lo vase 7», acclaimed the best by r) national independent 
mt eS 7 Vi A research organization, because it passed 
een A Jf all tests with flying colors! 
} 
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e 
& 
a 
Performance uniformly excellent. 
Cantilever - stylus - armature 
construction capable of rougher 
treatment than most moving-coil 
mechanisms. 
Will fit just about any American- 
made arm. i 
Smooth and free of strain even on 
heavily recorded passages. 
© Gives you more for your — 
money. (Only $9.90 in- 
cluding 2 synthetic sap- 
phire styli). 


Mode! 500 SO— Sapphire /Diamond 
Mode! 500 DD— Diamond /Diamond 


*500" MAGNETIC TURNOVER 


; CARTRIDGE 
i RECOTON CORPORATION, 52—35 Sarnett Ave., Long Island City 4, N. Y. 
ie 3 ae 8 Monutocturers of World-Famous Phonegroph Styli. eee Bee a ih indi 


j a 


COURTESY NORTH AMERICAN AVIATION 


Asctter reason why today’s fastest 


selling high fidelity record changer is Colare 


* Accurate Speeds— 


factory pre-set and tested 
for less than 0.25% rms wow and 
flutter content measured 


at 3344 rpm...specifications unmatched 
a in the field. 


7 For other features and new popular price, see your hi-fi dealer or write Dept. TL-4 
“" ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y. 


NEW AUDAK TONE ARM 

Audak Company, 500 Fifth Avenue, 
New York 36, N. Y., is now offering 
a new and improved version of its 
high-fidelity tone arm in “assemble-it- 
yourself” form at reduced cost. 

The “Audax” KT-12 is a 12” com- 
pass-pivoted tone arm on which the 
user can save almost $10.00 by assem- 


bling it himself. The only tool needed 
to perform this operation is a nail file 
or small screwdriver. The 16” version 
represents a saving of about $13.00 
over the factory assembled price. The 
KT-16 sells for $17.55 net while the 
12” version nets at $14.55. 

Full details on either the “kit” or 
assembled versions of the two tone 
arms are available from the manu- 
facturer. 


FM-AM SYSTEMS FOR CARS 

American Elite, Inc., 7 Park Ave., 
New York, N. Y., is handling the U. S. 
distribution of the new Telefunken 
high-fidelity AM-FM receiver systems 
for automobiles. 

Known as the “Blue Spot” line, the 
systems include extended-range high- 
fidelity speakers, built-in rear speaker 
plugs, full-range tone control, and sep- 
arate power supply amplifier. The com- 
pact design of these receivers permits 
them to be installed in practically any 
car and transferred from car to car. 
The line is designed to be used with 
either 6- or 12-volt automotive sys- 
tems. 

The “Emperor Mark I’ features the 
“Selecto-Magic” station finder and has 


15 tuner circuits. The “Emperor Mark 
II,” with push-button selector, has 11 
tuned circuits. 

Write the U. S. distributor for full 
details on either or both of these FM- 
AM tuners. 


E-V EQUIPMENT CONSOLE 
Electro-Voice, Inc., Buchanan, Mich., 
is making a special price on its new 
Model 890 equipment console for those 
purchasing the firm’s PC2 preamp, 
A15 power amplifier, and 12TRXB 
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loudspeaker with “Aristocrat” enclo- 
sure. 

The console enclosure measures 54” 
x 16”x 17%” deep. The center storage 
compartment will accomodate any size 
line amplifier. The front panel of the 
compartment can be removed for con- 
version to record storage or for instal- 
lation of an 8” speaker enclosure. The 
record changer drawer slides forward 
at a convenient operating height. The 
slotted bench, 6 feet by 2 feet, is 


mounted on wooden legs with brass 
ferrules. The bench raises the equip- 
ment cabinet to a height of 17”. 

Write the company for details on 
the special price in effect on the con- 
sole and information on the cost of 
the individual components comprising 
the “package.” 


WIDE-BAND AMPLIFIER 
Altec Lansing Corp., 
Monica Blvd., Beverly Hills, Calif., is 
marketing a new _ wide-band, low 
distortion general purpose amplifier 
which has been especially designed for 
public address and commercial sound 
system applications. 
Total harmonic distortion of the 
341A is less than 5% from 25 to 20,- 
000 cps. Frequency response is + .5 


db from 5 to 50,000 cps. Load imped- 
ances are 8 ohms, 16 ohms, and 70 
vo'* line. The amplifier is rated at 35 
watts. 

The unit is housed in‘a dark green 
hammertone finished cabinet adapt- 
able to desk or rack mounting. Write 
Dept. RV-3 for full details on this 
instrument. 


A.V.C. AMPLIFIER 

Amplifier Corporation of America, 
398 Broadway, New York 13, N. Y., 
has developed an automatic volume 
control amplifier which maintains con- 
Stant output within + 1 db with input 
changes of 30 db. 

The Type B, Model 730, limiting 
amplifier consists of a two-stage push- 
pull circuit. The operating conditions 
of the input stage have been carefully 
determined so as to provide optimum 
limiter action with minimum distor- 
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Have fun- 


The MASTER 


The MASTER is truly a masterpiece that can be seen 
and should be heard! The finest principles of acoustic 
engineering and the most tasteful elements of styling 
have been lavished on it. Each component of the 
MASTER is a gem which contributes to its overall 
magnificence. Just listen to the sonorous “‘big thea- 
tre’’ 15” woofer, the rich full-bodied middles pro- 
duced by exclusive 
heavy duty compression driver and the crystal clear, 
natural highs emanating from the super-tweeter—all 
kept in perfect balance by the famous Acoustic Baton 
3-way crossover network. A true cornerless-corner en- 
closure, it can be used flat against wall or in a corner. 


“reciprocating flare’ horn with 


Unusually low price! Mahogany $285.00, Blond $290.00 


BUILD THIS MAGNIFICENT 
SPEAKER SYSTEM It’s so simple! 


| “DO-IT-YOURSELF” KWIKITS — You can build your 


own version of the fabulous MASTER with a KwiKit, 
University’s “do-it-yourself” enclosure kit. With this 
truly amazing kit, you don’t end up with a “cheesebox”! 
You do end up with an enclosure as good as the finest 
factory-assembled enclosure, in construction and design. 

The KEN-15 KwiKit is similar in every respect to the 
MASTER, except that the Kwikit employs a simplified 
front frame design. It’s so easy to assemble . . . almost 
all you need is a screwdriver. 34” cabinet plywood used 
throughout. Finest 34” Birch hardwood used for all fin- 
ishing surfaces. Kit contains: all pre-machined and pre- 
shaped wood sections; glue; hardware; plastic wood; 
sandpaper; easy-to-follow instructions. Jf you like to 
build your own and save money then the KwiKit is made 
to order for you. KEN-15 Kwikit $49.75 net. 


THE EN-15 ENCLOSURE is the exact enclosure used in 
the MASTER system; minus the speaker components. Uni- 
versity makes this enclosure available for those who 
either have speakers or intend to build toward the 
MASTER in successive stages, via P*S:E. 

Mahogany $125.00 net. Blond $130.50 net. Unfinished $102.00 net. 


THE P*S-E STORY 


P-S-E-Progressive Speaker 
Expansion plan (a concept 
first introduced by University) 
is the most revolutionary de- 
velopment in speaker history. 


University speaker compo- 
nents, enclosures and networks 
have been so uniquely designed 
that it is possible to start an 
excellent basic system at low 
cost, and add to it later—while 
enjoying immediate listening 
satisfaction. 


P*S°E makes it possible to build 
up to the MASTER (or any other 
fine system) in successive, in- 
expensive steps, using the KEN- 
15 KwiKit and EN-15. 


For the complete, 
fascinating story of 
P-S*E please send 
for FREE illus- 
trated brochure. 


THE COMPONENTS THAT MAKE THE MASTER A MASTERPIECE 


HF-206 


‘UNIVERSITY LOUDSPEAKERS, NC., 
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80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y. 
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AMERICA’S GREATEST TUNER BUY! 


The Sensational 


FM TUNER 
Amazing $ 
Value... 39° _ 


Compare its performance with high priced tuners 


PROVIDES ENDLESS HOURS OF STATIC-FREE 
AND DRIFT-FREE FM LISTENING PLEASURE 


@ Frequency Range: 88-108 Mc. 
@ Selectivity: 200 Ke at 3 db points. 
@ Audio Frequency Response: 
20 cps to 20,000 cps. 
@ Sensitivity: 4 microvolts 
for 20 db quieting. 
@ Coaxial Tuner: Exclusive Granco 
feature assures drift-free reception. 


Model T-160 


*Price slightly higher 
in West and South 


for nome of your n 


GRANCO PRODUCTS, 


Long Island City 5, N. Y 


36-07 20th Ave 


The perfect addition to any HI-Fl system, 
TV set, phonograph or tape recorder! 


e@ Hum Level: 70 db below 1 volt. 


@ Maximum Audio Output: 2 volts. 


e Antenna Input: 300 ohms or 
built-in line cord antenna, 


e@ Overall Dimensions: 
7" w.x 5” h. x 4%" d. 


ASK YOUR DEALER FOR A DEMONSTRATION 


See and hear Granco’s FM and FM-AM table radios 
and high — radio-phonograph combinations 


aler, write 


INC. 


for hi-fi 


and binaural 
listening... 


BRUSH CRYSTAL HEADPHONES 


All models available with special cords for binaural 
listening. Brush Crystal Headphones are designed 
for exceptionally flat response through 10,000 
cycles. Smooth air-tight fit for excellent bass 
response. Lightweight and comfortable. Sold by 


quality conscious dealers everywhere. 


BRUSH ELECTRONICS 
DIVISION OF CLEVITE CORPORATION 
Clevelang 14, Ohio 
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BRUSH 
7 


COMPANY 


| tion. The input may be connected 
| directly either to a balanced 600 ohm 
line (with either or neither side 
grounded) or it may be bridged across 
a 600-ohm line without se itt’ line 
impedance. 
Used in conjunction with ‘bedeticant 
transmitters, telephone circuits, p.a. 


installations, wired music systems, etc., 
the amplifier can also provide auto- 
matic fading between two signals and 
for compression or expansion, or both, 
of any program material. 

Write the manufacturer direct for 
full specifications on this unit. 


TWEETER WITH ACOUSTIC LENS 

Lafayette Radio, 100 Sixth Ave., 
New York 13, N. Y., is now offering a 
new high-frequency tweeter which fea- 
tures a louvered acoustic lens for uni- 
form dispersion. The unit will handle 
25 watts of power. 

The wide dispersion angle of the 
short horn, supplemented by _ the 
acoustic lens, defeats the directional 
quality of high-frequency notes. The 
highs are radiated throughout the en- 
tire listening area. The lens is detach- 
able for panel mounting. A separate 
base for the tweeter is supplied in case 
external mounting is desired. 

The aluminum voice coil has an im- 
pedance of 16 ohms. The over-all size 
of the tweeter is 4%4” long, 3” diame- 
ter, and the lens extends 2%”. The 


unit is catalogued as the HW-7 and 
additional information is available on 
request. 


NEW GOODMANS SPEAKERS 
Two new speakers in the Goodmans 
line are now available from Rockbar 
Corporation, Mamaroneck, N. Y., U. S. 


distributor for these British-made 
components. 
The ‘“‘Midax” is a pressure type mid- 


dle-range and high-frequency driver 
and exponential flared horn with fre- 
quency coverage up to 8000 cps. Its 
impedance is 15 ohms. The company 
recommends crossover frequencies of 
750 and 5000 cps. The over-all length 
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from the rear -of the driver to the 
front of the horn is 20%”. 

The “Trebax” is a tweeter with 
built-in horn. Its frequency response 
extends up to 15,000 cps. The recom- 
mended crossover is 5000 cycles. The 
impedance is 15 ohms and the over-all 
length from the rear of the driver to 
the front of the horn is 3%”. 

Both units are designed to be used 
with the company’s ‘‘Audiom” woofer 
to form a three-way speaker system. 
The ‘“Trebax’”’ may also be used with 
the firm’s full-range “Axiom” speakers 
to form a two-way system. 


STEPHENS ENCLOSURE KIT 

Stephens Tru-Sonic, Inc. of Culver 
City, Calif. is now offering a “do-it- 
yourself” speaker enclosure in kit 
form. 

The new kit features precision-cut, 
selected white birch plywood (%4” on 
three models and 4%” on one model) 
acoustically engineered to fit to- 
gether. Of the four models, three are 
designed to be set against a straight 
wall and one is a corner enclosure. 
Each kit contains the precut pieces of 
wood, screws, glue, sound insulation 
material, deluxe woven Saran grille 
cloth in a neutral tone, and tacks. An 
illustrated booklet, containing step-by- 


step instructions on how to assemble 
the cabinet, how to mount the speaker 
or speakers, and how to make all con- 
nections, comes with the kit. 


NEW TONE ARM 

Volpar, 4404 W. 22 St., Panama City, 
Fla., has developed a new tone arm 
which departs from conventional de- 
sign in that it is lighter and longer 
than usual units. 

The arm is currently available in 
three sizes: 16” over-all with a stylus- 


to-pivot length of 10”; 18” over-all | 
with the distance between the stylus | 


and pivot 12”; and a 21” unit with a | 


Stylus-to-pivot length of 14”. 

A data sheet giving complete speci- 
fications on this new line of tone arms 
is available on request. Such requests 
should be addressed to the attention 
of William E. Volk. 


25-WATT MOBILE AMPLIFIER 
Newcomb Audio Products Co., 6824 
Lexington Ave., Hollywood 38, Calif, 
is marketing a new 25-watt mobile 
amplifier which operates equally well 
from a 12-volt storage battery and a 
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SILICON RECTIFIERS 


by 
SARKES TARZIAN 


For your future power supply in all radio, tele- 
vision, electronic devices and other rectifier 


replacements. Write for complete information. 


@ Patent Applied For 


rkes 
1 arzian.. 


RECTIFIER DIVISION 


DEPT.N-2,415 NORTH COLLEGE AVE., BLOOMINGTON, IND. 


In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export: Ad Auriema, Inc., New York City 
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A R KAY Kits. . . lead the field 


acul 
ANOTHER 
ARKAY FIRST!! 


SPECIFICATIONS: 

ELECTRICAL RATING—9-volt 
transistor energizer. 

OPERATING FREQUENCIES: TUN- 
ING RANGE—540 to 1620 KC. 
1.F. AMPLIFIER—-455 KC. 

POWER OUTPUT—275 + milliwatts. 


rr 655 BE 


introducing 


TRANSISTORIZED PORTABLE 
SUPERHET RECEIVER 


The Model TR-6 is a newly designed all 


SPEAKER—large alnico V permanent magnet. Model TR-6 transistor portable superheterodyne receiver 
TRANSISTOR COMPLEMENT: X1 oscillator- with push-pull Class B output providing 
converter; X2 ist I.F. amplifier; X3 2nd $3750 clear crisp output better than 275 milli- 
1.F. amplifi er; D1 diode detector-AGC watts. Construction of the TR-6 is extremely 


take-off; X4 class B ee X5 class B 


A super lin. Wiiliamson type 
12-watt Hi-Fi amplifier with : 20,000 cps. 


built-in pre-amp. Push-pull ing: 25 watts. 


coy Excise 
Tax Included 


Frequency Response: 10 to 
rossover Fre- 
quency: 1600 cps. Power Rat- 
Impedance 16 


simple because of the advanced engineering 
techniques employed in its design. 


ARKAY ARKAY 
Model B-8 : Model 
Hi-Fi cod FL-5 
Speaker : ae Hi-Fi 
System Amp. 


Full 5-watt amplification for 
true Hi-Fi performance in av- 
erage rooms. Accepts tuner or 
phonograph of your choice and 


output with a frequency re- 
sponse of 40-15,000 cps. 4 
controls including record 
equalization (LP, RIAA, EUR). 
Output impedances, 4, 8, & 


ohms. Features a bass reflex, 
ducted port enclosure equip- 
ped with a low frequency 
speaker and a compression 
driven horn of special design. 
A variable balance control w/ 
network provides smooth con- 


provides unusual tonal real- 
Frequency response is 
20-18,000 cps. at +1.5 db. 
Uses 4 miniature tubes. Low 
hum and noise level. 
Less Cover $10.75 
Cover $1.50 
Fed. Ex. Tax Incl. 


tinuous adjustment of the H/F 
$35.95 


speaker. 


Excellent sensitivity and low 
noise characteristic. Auto- 
matic frequency control with 
provisions for AFC erase. Al- 
lows pinpoint, high selectiv- 
ity tuning. Foster-Seeley dis- 
criminator, high efficiency AM 
loop stick antenna and tem- 
perature compensated oscil- 
lator circuit. 

Less Cover $32.00 
Model FM-6 (FM only) tor, loudness, 


Fed. Ex 


30,000 ¢ 


SPECIFICATIONS: 
POWER—30 watts @ 1.5% IM. 
FREQ. =— 


NEW! 


ARKAY Model FL-30 
Hi-Fi AMP-PRE-AMP 


Featuring a transistorized front 
end for use with a reluctance 
pick-up, this engineering mas- 
terpiece assures the finest in 


-5 db. 20- 


HUM — 120 “ab. below rated HI-FI reproduction. Record 


CONTROLS — (6) Func. selec- 
bass, treble, 

25.75 level set, 5-position level com: 
Tax Incl pensation control. 


equalization for more than 30 
labels (LP, RIAA, & EUR). Com- 
plete with rose gold panel and 
black cabinet. 

$49.95 


Write today for full details on the remarkable units in the ARKAY line. You will receive 
our catalogue ABSOLUTELY FREE along with the name of your nearest dealer. Write today 


to Dept. RT-11. 


PRICES 5% HIGHER WEST OF THE MISSISSIPPI 


a—. 


wanted career men 

Train for a career instead of a job. 
Demand for our graduates exceeds supply. 
Effective placement. Modest costs. Small 
classes. Well-equipped labs. Beautiful cam- 
pus. ‘Approved for Vets. Enter January, March, 
June, September. 

Bach. Sci. degree in 27 months 
Complete Radio Eng. courses... TV, UHF, FM, 
Electronics. Also Mech., Civil, Elec., Chem., Aero. 
Eng. 36-month B.S. in Bus. Adm. (Gen. Bus., 
Acctg., Motor Transport Mgt.) . . . capable stu- 
dents faster. Prep courses. Write Jean 
McCarthy, Dir. Adm., for catalog and 
“Your eareer in Engineering & Com- 


R TRI-STATE ieetroe 


16116 College A 7 


BARGAIN TV 


Th 
HSS SERVICEMEN! 


Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO. 


CABINETS 
HI-FI — TELEVISION 
CUSTOM-BUILT and STOCK 


write for descriptive literature 


JACK CANTOR 


{711A Washington St—Mew York 7, N. Y. 
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117-volt, 60-cycle a.c: power source. 
The new unit is designed for universal 
p.a. system operation in permanent 
installations or for battery-operated 
portable use. 

Peak power is 40 watts with less 
than 3% harmonic distortion at 25 
watts. Frequency response is 30 to 20,- 


000 cps, + 2 db. Hum level is 70 db 
below 25 watts. Inputs are provided 
for two microphone channels, phono, 
and tape. Controls include standby 
switch, power switch and treble-bass 
tone, phono, two microphones, phono 
motor control, and hum balance con- 
trol. 


FOUR-SPEED CHANGER 

The Theatre and Sound Products 
Department of Radio Corporation of 
America, Camden, N. J., has developed 
a four-speed high-fidelity automatic 
record changer which is designed for 
convenient plug-in use in home-assem- 
bled music systems. 

Developed for use in combination 
with any arrangement of the com- 
pany’s electrically intermatched plug- 
in hi-fi electronic components, the new 
changer (SRC-62) provides hi-fi repro- 
duction of all types and sizes of home 
phono discs. 

The changer plays 7-, 10-, and 12- 
inch phonograph records, intermixes 
10- and 12-inch discs of the same 


speed, and provides automatic last- 
record. stop for all speeds and sizes. 
Record-speed selection is controlled by 
a single rotatable selector switch. 

Contact the manufacturer direct for 
full specifications on this new compo- 
nent. 


RADIO-INTERCOM UNIT : 

Fanon Electric Co., Inc., 98 Berri- 
man St., Brooklyn, N. Y., is now mar- 
keting a packaged radio-intercom- 
door answering system which has been 
tradenamed “Musi-Talk.” 

From the master control, it is pos- 
sible to converse with any of the re- 
motes, answer the front door, or “baby 
sit” from any location in the house. 


RADIO & TELEVISION NEWS 


— 


For P 
ers, e@ 
buriec 
on si 
means 
weigh 
Ibs. ( 
batter 


Tuning 
Cables 


Whatevs 
Motors, 


Yt 
CAN 


Make 
MEETIN 
EVENTS 
high-fid 
little co 
* Reco 

e La 


iy 


Please : 
ferring 


NAME. 
ADDRE! 
CITY.. 


MAIL T 


Novemt 


= 


SCR-625 Famous ARMY 
MINE-DETECTOR 


For Prospectors, Miners, Oil Companies, Plumb- 
ers, etc. Portable unit for locating all types of 
buried metal objects up to 24” or more depending 
on size and ground condition. Detection by 
means of a tone. Packed in a chest. Operating 
weight approx. 15 Ibs. Shipping wt. approx. 40 
Ibs. Complete with 
DARRGIOOR: «oa deo cnc tccneneet isd eon ‘ 


CLASSIFIED ITEMS: 


BC-216 Amplifier—6F7 & 39/44......... USED: 1.50 
BC-229 /429 Receiver—2500-7700 KC w/Coils. = 6.95 
BC-230 Transmitter—2500-7700 KC w/Coils. . 8.95 


BC-347 Amplifier—1/6F8G tube...N: $3.95; U: 1,95 
BC-357 Beacon Rec.—75 MC..... N: £4 Us 2.95 
BC-367 Amplifier—2/6V6 tubes. . : 5 
BG-878 TIGROMITT vc cccaccccvccescond's Used: 29.95 
Tuning Units f/BC-375; acer eiactee 


Cables f/BC-375/BC-191, PL-61, 64 or 59. 
. each end: ~ 2.75 
BC-442 Antenna Relay Box—w/Cond...... New 2.95 
BC-603 Receiver FM—20-28 MC... . Used: 29.95 
BC-604 Trans.: FM—30 Watt. 20-28 MC. .Used: 18.95 
BC-500 Trans. & Rec.: 25 Watt, 20-28 MC.New: 59.50 
BC-654 Transceiver: 3800 to 5800 KC..... Used: 34.95 
BC-709 Amplifier—Battery Operated....... New: 1.95 
BC-745 Transceiver: 3 to 6 MC sed: 
BC-924 Trans, FM—30 Watt, 27-38.9 MC. New: 24.95 
BC-966 IF F—i60-211 MC. 13 tubes...... Used: 5.95 
BC-1158 Trans.: 50 Watt. 53.3-95 MC..... New: 39.95 
1D-60/APA-10 ‘Panoramic Oscilloscope.New: 39.95 
CD-874 Cord—f/HS-30—Low Imp., w/PL-55.U: 59 
2 


CD-515 Cable for BC-669..........0.ceseeeeees 75 
CD-605 Cord—F /HS-30—High Imp. w/PL-54.N:  .79 
CD-307 Cord—w/PL-55 & JK-26............ U:~ «.59 
CD-318 Cord—i/PL-68, JK/48, & SW- 141. . -89 
GN-45 Handcrank Generator w/Legs & Seat... 9.95 


R-4/ARR-2 Receiver—234—258 MC. w/Tubes.U: 4.95 
R1i/ARR-1 Receiver—Converts to 2 or 6 Meters.. 2.95 
RT-7/APN-1 Altimeter—440 MC Used: 
RT-34/APS-13 Transevr. Comp. less tubes...U: 9 3.15 
R-74/CRW-2 Receiver—53-88 MC—6 Tubes. .N: 9.95 
TG-34A Keyer: 115/230 V 50-60 cy. w/Tubes.N: 16.95 
TG-10 Keyer: Complete w/Tubes..... Tested U: 14.95 
T-121 Transmitter—3-4 MC with Coder........ 7.95 
Range Beam Filter, Navy Type: $1.95; FL- a. 


RM-12 Radio-Telephone, Remote Control. ied: 19.95 
RM-13 Telephone, Remote Control.N: $24.95; U: 19.95 
RM-2!1 Remote Control Box for BC-669........ 4.95 
SCR-625 Mine Detector—Reconditioned......... 39.95 


SCR-522 ars one 156 MC.. -Used: $34.95 
Rec. Chassis only.. eboocscccse w/Tubes: 19.95 


Trans, Chassis only...........+... ae Tubes: 22.50 
Less Tubes: 9.95 
Schematic & Conversion Information only.. 2.50 


BD-72 Portable 12 Line Switchboard..... Used: 39.95 
Sound Powered Head & Chest Set—Checked.... 3.95 
Sound Powered Head & Handset f/Mark 11.Used: 2.95 
TS-9 Handset w/switch. No Plugs: = 5.95 


TS-13 Handset w/switch. PL-68 & PL-55.Used: 5.05 
HS-30 Headset—Hearing Aid Type...... L. N.: 1.50 


WRITE US YOUR REQUIREMENTS: 
Whatever your needs in Generators, Blowers, Inverters, 


Motors, etc.—write us. Chances are we have it! 


FAIR RADIO SALES 


PRACTICE CODE TAPE: 


_ 

SETS: INKED PAPER TAPES—For Code 
practice and training—for Radio Operators, 
Hams, Amateurs, Beginners, and Telegraphers. 
15 lessons to a Set, on (6mm 400 ft. reels that 
can be reproduced on TG-34A and TG-10 Keyers. 
Price: SET of 15 Reels in wood 


ME ies toiisn gs sustosas teil $18.95 


REELS—Lesson Reels available individually. 
Order specific number !—15 ag Hy 
34” BLANK PAPER TAPE: 30 Rolls, $3.00; 
60 Rolls ...... vidas 5 6aelele soln eb o:5.8 See oe $5.00 


TAPE PULLER MX-333 


Used with code practice equipment to reel %” paper 
tape as it is passed through the recorder. AC induction 
motor with friction drive for varying speed. Operates 


ol di asta $ f 2.95 Used. $9.95 


BC-1158 TRANS. & MODULATOR: 


Frequency coverage 53.3 to 95 MC. 50 Watt. RF 
Doubler, Amplifier. and Modulator Sections, using 
4/815 and 10/12SN7 Tubes. Can be converted to 
pe 10- or 20 Meters. Complete with Tubes, Meter, 
lower, 


OBC.. .crcvccccee NEW: $39.95 Used: $29.95 
RA-20 POWER SUPPLY 


110 V 60 cycle ey 230 VDC 90 MA @ 12.6 @ 2A. 
Size: 34%” x 5/2” x 64%”. 
Used, Cheoke@. 2.0 ccccccccccccccccccccccces ‘ 


NOW—OPERATE BEACON 
RECEIVER FROM 12 VOLT 


Be. aoe BEACON RE- 
CE 200-400 KC, 5 
Tose, fis KC IF, operates 
from 24 VDC— 
SELAH 

D.stasearecasinent $5.95 
For 12 Volt operation, use 
this PM DYNAMOTOR—i2 
VOC input, oujont 24 VDC. 
Size: 24%” x 4' 


7” Dyn.... .Only: * $4, 95 


Combination: New BC-1206 & Dynamotor....... $12.95 


DYNAMOTORS & GENERATORS: 
INPUT — OUTPUT: T : 
VOLTS: VOLTS: MA. ‘No. USED: NEW: 
IZVDC 2208-34 $2.95 $4.95 
5 8.95 


12 625 225 DM-35 9.9 

12 230 90 PE-133 4.95 

12 540 450 DA-12 14.95 
12 230 100 DA-14 9 
14 220 70 DM-24 4.95 7.95 
14 1030 260 

515 215 DM-42 4.95 9.95 

{ 375 150 BD. 3.95 

14 VDC 330 150 BD-87 3.95 5.95 
4 50 50 DM-25 6.95 8.95 
14 350 BD-77 14.95 29.95 
24 250 PE-86 95 
2 1 0 PE-73 8.95 


8 

12 to 24 VDC PM Dynamotor—Supplies 24 VDC 2 A, 
from 12 VDC, also 500 V 50 MA. @ 6 VDC will sup- 
yA 12 VD © & 250 V 50 MA. 


BIB. wccccccccccccccccccescces oeeee NOw: 4, 


132 SOUTH MAIN ST. 


LIMA, OHIO 


NATIONAL DIAL TYPE "N" 


Precision 4” divided scale with decimal vernier 


drive 5-1 ratio. Planetary drive fits $i 95 
V4" shaft 100-0 scale. 3 for $5.00 Each: | 


110 V. POWER SUPPLY 
For Army or Navy COMM. RECEIVERS: 


Just Plug In—aAnd Turn 
On... That’s All! 


bled unit 
which pep Mw conversion 
of set; for use with BC-453- 
454-455-946 or any other 
Sets rogues 

nd 250 


: re 
mertone finish. Wt. 8 Ibs. 
Brand NEW—Price........- eoccccoce Only: 


TRANSFORMERS—115 V. 60 Cycle Pri.: 
(and Chokes) 


= tas 100 MA—6.3 V/5 A.: 5 V/3 A.-...++.+-$4.95 
CT/35 MA—24 V/.9A; 6.3 V/.6 A; 6.3 


5 
700 VCT/150 MA—5 V/3 A.; 6.3 V/4.5 A. oe 3.95 
2500 V/.015 A.; 2.5 V/175 A.; Oe apd - 5 


9 Volt CT—35 Amp.—Tapped 4. 5 v. 
12 Volt—Two separate windings—4 one ape : 5.95 


5 V/2A.;5V/2A.;:5 V/2A.;&5 V/6A....... 1. 2.95 

3 V/2.1 A. and DORs bees o Sidik os CK 2 «nol baie 75 
600-0- VAC—200 MA, 12.5 V. 2 A.; 12.5 V. 

@ 15 V. @ 3 A—#H-108—P Seale 8.95 
250-0-250 VAC—50 MA. 24 V. 1 A.; and 6.3 V. 

§ A.—#H-109—Price ........ 0. -ceeeeeeeeees 95 


hoke—12.5 Hy/l00 MA............0.-seseeceeee 
hoke—8 Hy/150 MA—200 ae Seee Frame 
m 


Cc 
Cc 
cones Hy/150 MA—8. 


EE-8 FIELD TELEPHONE—ideal for private tele- 
phone system up to 15 miles, for two or more phones. 
Has internal ringer & handset. Requires 2 flashlight 
batteries. With carrying case & shoulder 

strap. Used, Checked...........sseeeceees s 


METERS: 


WESTON AC AMMETER: 
(Pictured) in portable leather case, 
with Test Leads, 2%”, 0-15 $5. 95 
AC and 0-3 AC Scale........ 

DC AMMETER HOYT: In porepee 
metal case, with veet get 442”, Fan 
Mirrored Scale 0-15 ADC 


el eR Sea ee 

RF AMMETER 1 18-128: 214” Voces NEW: 2. 
w Thermocouple is- 8: 242” Rd.” wy: 95 
Rd.; +122 4.95 


Address Dept. RN @ $5.00 Order Minimum, & 25% 
Deposit on C.0.D.’s @ Prices are F.0.B. Lima, Ohio 


YOUR TAPE RECORDER 


CAN MAKE MONEY FOR YOU 
Make tape recordings of PARTIES 


MEETINGS e SCHOOL CONCERTS & 
EVENTS e WEDDINGS and transfer to 
high-fidelity permanent records for very 
little cost. Then resell at your own price! 


* Records Imprinted With Your Copy 
© Large or Small Quantities 
© Exceptionally Low Rates 
¢ All Speeds and Sizes 


CREST RECORDS, INC. pon. w:1 
220 Broadway, Huntington Sta. 6, N. Y. 


Please send me brochure and rates on trans- 
ferring tape to records. 


PEE a5. bebe Chie sess weatecccece cece 
oe TREE ce eae seve 
eee ZONE STATE. 05-0 0:0: ee 


MAIL TODAY FOR BROCHURE AND RATES 


November, 1956 
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HI-Fl AM-FM TUNER KIT 
Advanced 7 tube circuit 


HI-Fl AMP. KIT ‘ | 

Complete 6 tube-10 wa 

amplifier. Push-pull | plus Rectifier for full 
beam power output, | sensitivity and selectiv- 
built-in pre-amp. 5 posi- | ity. Distortion less than 
tion selactor switch, 3 § 1%. Sensitivity is 5 uv 
position record . o | i, » ey igen on 
ion, LP, ur. Re- uv rmstrong 
sponse ¥/2 db. 20-20,000 | FM Circuit with limiter, 
cps. Output, 10 watts at | Fester-Sosiey._Discrint- 
less than 2% IM. Low 4 nator cps re- 
noise level and harmonic | sponse. Full AFC control 
distortion. $28.50 | — Se drift. Easy assem- 
Add 10% Fed. Tax {> 
Every kit complete with 
28 page fully illustrated | 
instruction and assembly | 
manual. Cover and legs 
optional. 


oe "10% Fed. Tax é 

Write for FREE catalog 
and name of nearest 
dealer carrying these 
remarkable units. 


QUALITY-ELECTRONICS 


319 Church St. Dept. fJNew York 13, N. Y 


i.e 


SERVICEMEN 
WHO PUT PRIDE 
IN THEIR WORK 

VALWAYS 


""3505 Addison Street © Chicago 18, Illinois 
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HARVEY’s 


famous hi-fi 
consultants 


RECOMMEND 


...the DYNAKIT mark 
50-Watt Power Amplifier Kit 


Because of the 


enormous demand K 
ad nt fac olg ad be pacts 
everybo who 

has Reare one IN s . 


seems to want 
one), they have been in short supply 
this past summer. Now HARVEY has 
enough of them in stock to end the 
drought. Any random sample of the 
DYNAKIT will deliver a minimum of 50 
watts with astonishingly low distortion 
—and that means not just harmonic 
and intermodulation distortion but 
phase shift, square-wave ripple, and 
low-frequency bounce and flutter as 
well. Construction time? Three or four 
hours—with no special skill. Listening 
quality? “The Greatest!” say the audio- 
philes. The price? Still only... $6975 


SHERWOOD $-2000 


High-Fidelity FM-AM Tuner 


Here’s one of those rare top-quality tuners 
designed with just as much attention to 
audio quality as to RF circuit refinements. 
At 100% modulation, the specified inter- 
modulation distortion is less than 1.5% and 
the harmonic distortion at 400 cps less than 
1% — meaning very superior sound indeed. 
Specified FM sensitivity is also tops among 
commercially available tuners — 0.95 xv for 
20 db quieting, made possible by the special 
6BS8 cascode input stage and balanced an- 
tenna input transformer. Add to that a very 
low-distortion wide-band AM section, and you 
have a tuner that’s hard to beat at any 
price—and unbeatable at only... $139°° 


(Slightly higher with tooled leatherette covers.) 
$-3000: An FM-only tuner containing the FM 
section of the S-2000 plus new-type tuning 
eye and LOCAL-DISTANCE switch for sup- 
pression of cross-modulation wes on 
strong signals $99.50 


MAIL ORDERS SHIPPED 
SAME DAY AS RECEIVED 


Include with your payment a generous 
allowance for shipping charges — the 
excess will be promptly refunded. 


Estab. 1927 
HARVEY :2°::2 
CO., INC. 


1123 Avenue of the Americas JU 72-1500 


(6th Ave. at 43rd St.) N.Y. 36, N.Y. 


The intercom can be used to monitor 
one or more rooms from any one or 
more locations. In addition, each re- 
mote can originate a call to the mas- 
ter or to any other remote. 

The radio portion of the system can 
be used simultaneously with the inter- 
com. A neon pilot light indicates when 


© 8 


Ce 


CE LEEELE 9 


o. , on 


the system is in operation. The pack- 
age consists of one master control 
(10%"x7"), one weatherproof door 
speaker (5” x 5”), four indoor speakers 
(4%4" x 6”), and 200 feet of wire. The 
units are housed in brushed copper 
cabinets to harmonize with any decor. 


EQUIPMENT CABINET 

The Cabinart Division of G ¢ H 
Wood Products Co., 99 N. 11th St., 
Brooklyn, N. Y., is offering a combina- 
tion equipment and speaker cabinet in 
a modern, low-boy design. 

The model is available either unfin- 
ished in smooth sanded birch veneer 
ply or finished in a choice of blonde or 


| cordovan mahogany on selected birch 


ply. When open, the drop front doors 
reveal a tuner-amplifier compartment 
which measures 1654”"wide, 1036” high, 
and 144%” deep and a changer compart- 
ment 15%,” wide, 144%” deep, and 6%” 
above the player base. Below the drop- 


‘ 
front door is a bass reflex speaker en- 
closure 1314” high, 34” wide, and 1514” 
deep with a baffle area of 4.1 square 
feet. 

Over-all dimensions of the cabinet 
are 321%” high by 35%” wide by 16%” 
deep. Shipping weight is 68 pounds. 


“AMPLICALL" INTERCOM 

Rauland-Borg Corporation, 3515 W. 
Addison St., Chicago 18, IIl., is cur- 
rently introducing a new line of inter- 
com systems under the tradename 
“Amplicall.” 

Featuring new styling throughout, 
the units are housed in compact cases 
of “Sharonart” steel finished in a 
unique simulated embossed leather 
effect. A complete selection of basic 


systems is available to provide any | 


desired intercom service. 


i AN ALL NEW _ 


ELECTROSTATIC 
TWEETER 


(MODEL 5-20) 


REMARKABLE VALUE 
AT ONLY $99,°0 


Combine this all New Electro- 
static Tweeter with your present 
speaker system and realize the 
full capabilities of your Hi Fidelity 
System. 


FEATURES 


@ Plug in combination with your 
present speaker system 

@ Built in crossover network and 
matching transformer 

@ Smooth response from 5000 to 
beyond 20,000 cycles 

@ Excellent transient response 

@ Uniform distribution of sound 

@ 360 horizontal omni-direc- 
tional sound. 

@ Dimensions: 442” x 44” x 12” 

@ Hand rubbed cabinet in ma- 
hogany or blonde 

@ Radiating assembly guaran- 
teed for 2 yrs. 


Manufactured in the U.S.A. 

Available at all leading Hi-Fi 
dealers. If your dealer 

can not supply, write 


ELECTRONICS CORP. 
7354 FRANKFORD AVE 
PHILA. 36, PA 


DEALER'S INQUIRIES 
; INVITED, WRITE DEPT. R. 
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The new 4400 Series features a unl- 
versal master with station signal lights 
and chime signal. Calls remain regis- 
tered and identified during the absence 


of the person signalled. Facilities are 
available for up to 30 buttons and 
lights. 

For full details on the entire line, 
write the manufacturer direct. 


SMALL TAPE RECORDER 

Tandberg, 10 East 52nd Street, New 
York 22, N. Y., is now marketing a 
compact two-speed tape recorder and 
playback unit which is said to be able 
to record music at 1% ips with no 
audible wow or flutter. 

The circuit incorporates an excep- 
tionally heavy flywheel, a flutter and 
wow-proof belt drive, and a close-gap 
record-playback head. Low hum level 
is achieved by using Mumetal shielded 
heads and a unique retractable tape 
carriage which fully shields the tape 
when recording or playing back. 

The Model 2 and the Model 2F (with 
foot attachment for remote control) 


both record at 1% and 3% ips. Both 
incorporate a Goodmans heavy-duty 5” 
x 7” speaker, and use four tubes plus 
selenium rectifier. The instruments 
are housed in walnut cabinets which 
measure 15” long, 115s” wide, and 65%”. 
A carrying case is available for easy 
portability. 

Write the manufacturer for a data 
sheet containing full specifications. 


FM-AM TUNER KIT 

Lafayette Radio, 100 Sixth Avenue, 
New York 13, N. Y., recently released 
a new FM-AM tuner in kit form. 

Known as the KT-100, the kit in- 
corporates an Armstrong FM circuit 
with limiter and a Foster-Seely dis- 
criminator. The a.f.c. can be disabled 
to allow tuning weak stations. The 
front end consists of a grounded grid 
triode amplifier and separate mixer 
and oscillator. The circuit uses seven 
tubes and a selenium rectifier. 

The AM _ superheterodyne section 


November, 1956 


y 


ey ° 


Model TA-11 
Measures only 
y,” x 1” x 4" 


It starts here, with this 


New Centralab Four-Stage 
Transistor Amplifier 


You can use it in building all sorts of pocket-size 
radios and recorders, test equipment, computers, 
other projects where an ultraminiature, low-power, 
high-gain, dependable audio amplifier is desired. 


The most advanced form of Packaged Electronic 
Circuit. Includes four special transistors, in addi- 
tion to five capacitors, 12 resistors, and wiring. 


Gain, 75 db. Supply voltage, 1.3v. Signal to noise 
ratio, 38 db. nominal. 


Ask your Centralab distributor for Model TA-11. 
Send coupon for Bulletin EP-75 containing com- 
plete information, schematics, and curves. 


A DIVISION OF GLOBE-UNION INC. 
910K East Keefe Avenue, Milwaukee 1, Wisconsin 


i Y-5624 
[ Send me free Bulletin EP-75. I 
j Name. 


Company. : 


*T, City. Zone... Siete ia 
rademark 
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THE FINEST TELEVISION AND 
(\ FM ACCESSORIES by 


antes ee Ce 


N ested ond specifications 
e 
Laboratories Inc 


pTiO 


RECE 
FOR BETTER York Testing 


certified by New 


nd passes aL FREQUENCIES aBove 10 Ke. 
e OMAT ic aT TENUATION ABOVE 10 Ke. 
Model pF200 introductory Price $6.95 


1} 
“a8 enna | Ne 
' | INTERFERENCE SUPPRESSION || oy 
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features a.v.c., a ferrite core antenna, 
and a high impedance terminal for 
external antenna. Tuning is flywheel 
counterweighted. The kit includes all 


parts and easy-to-follow instructions. 
Write the company direct for full 
details on this tuner. 


RECORDER WITH CONTROL 

Wilcox-Gay Corporation, 743 N. La- 
Salle Street, Chicago, Ill. is now in 
production on the “Recordio Coronet,” 
a tape recorder that will automatically 
take off-the-air or microphone pick 
ups by means of a clock-radio control. 

The unit has a built-in eight-tube 
superhet radio and Telechron clock 
with automatic time switching facili- 
ties. This model has seven speakers, 


one of which is a 12” p.a. type on a 
removable baffle for hanging on the 
wall. 

Other features include two record- 
ing speeds, an 8-watt wide-range pow- 
er amplifier, dual level indicators, and 
a tone control. 


PORTABLE DISC RECORDER 
Presto Recording Corporation, Para- 
mus, N. J., is now offering two new 
units in its line of audio components. 
The first item is a portable disc re- 
corder, the K-11, which the company 


claims will cut discs of broadcast 
quality. The unit comes in a compact 
carrying case and weighs 40 pounds. 
The mechanism can be mounted in an 
existing home hi-fi system if desired. 
Complete instructions for such an in- 
stallation are included with the unit. 

The second unit is the PB-17A re- 
producer with subsonic tone reversal. 
The instrument will play 16 hours 
without repeating the program ma- 
terial by use of a tandem operation. 
With Mylar-based tape, the playing 
time with this form of operation can 
be increased to 24 hours. 

Write the company for full details 
on either or both of these units. 


TRANSISTORIZED AMPLIFIER 

Lafayette Radio, 100 Sixth Avenue, 
New York 13, N. Y., is now offering a 
5-transistor audio amplifier kit which 
has been especially designed for the 
experimenter or student of electronics. 

Utilizing the new General Electric 
2N189 and 2N186A transistors, the cir- 
cuit provides a % watt output and a 
response of 30 to 10,000 cps. The cir- 
cuit is class B push-pull output and 
employs inverse feedback for reduction 
of linear and non-linear distortion. 

There are three inputs, crystal, mag- 
netic, and tuner; separate bass and 
treble controls, and transformer-cou- 
pled driver and output stages. The kit 
comes complete with all parts, pre- 
punched chassis, knobs, transistors, 
etc. plus detailed, simple diagrams and 
assembly instructions. 


AUDIO CATALOGUES 


SHURE CATALOGUE 

Shure Brothers, Inc., 222 Hartrey 
Ave., Evanston, Ill., has announced 
the immediate availability of its ‘“Gen- 
eral Catalogue 56” covering micro- 
phones, microphone cartridges, mike 
accessories, phono pickup cartridges, 
and magnetic recording heads. 

Technical data and general informa- 
tion have been prepared with the end 
user in mind. Questions have been 
anticipated so that persons buying the 
products described will find the kind 
of information they need to evaluate 
the usefulness of a given model. 

The company’s authorized distrib- 


Our Cover 


RADIO. 


Pat Gregory, popular West Coast entertainer, 
uses the hi-fi system in her home to try out her 
new program material. She depends on her 
Concertone tape recorder to give her a true 
picture of her voice when the tape is played 
through the Stephens speaker system. For re- 
laxation, she enjoys listening to other artists’ 
presentations, using her Fisher tuner which 
feeds into the same speaker system. Pat thus 
uses her hi-fi system both professionally and 
personally as so many people in the entertain- 


-- 


ment world are doing. 
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utors will supply copies on request or 
readers may write direct to the firm. 


TRANSISTOR DATA FOR AUDIO 

The Semiconductor Products De- 
partment of General Electric Com- 
pany, Electronics Park, Syracuse, 
N. Y., has prepared a new package of 
brochures for the designer of transis- 
torized radios, phonographs, and other 
audio amplifiers. 

The package contains complete spec- 
ification information on the com- 
pany’s standard, high-performance en- 
tertainment transistors and application 
notes on transistor audio amplifiers. 

The information is designed to assist 
engineers in selecting the proper tran- 
sistors, either n-p-n or p-n-p, for any 
degree of performance desired in a 
four-, five-, or six-transistor radio. 

Performance curves showing typical 
power gain of the transistors for class 
A and class B amplifiers using six-, 
nine-, and twelve-volt power supplies 
are included. 

When writing for this package of 
brochures, specify publication number 
GP-71. 


PHONO-RECORDER CHART 

Walsco Electronics Corporation, 3225 
Exposition ‘Place, Los Angeles 18, 
Calif., is offering a new wall chart 
which lists its complete line of phono- 
recorder replacements. 

Designed especially for service tech- 
nicians, the chart is designed to speed 
repairing of almost all domestic and 
imported record players and recorders 
since it indicates at a glance the exact 
drive wheel, belt, spring, or tire re- 
quired. 

The chart measures 30” x 22” and is 
sturdy enough for wall mounting. It 
is obtainable either from the com- 
pany’s distributors or from the manu- 
facturer direct. 


LAFAYETTE AUDIO GEAR 

Lafayette Radio, 100 Sixth Avenue, 
New York, N. Y., has issued a four- 
page brochure describing and picturing 
its line of audio gear. 

Included are FM-AM tuners, speak- 
ers, crossover networks, bass reflex 
enclosures, complete speaker systems, 
and FM-AM receivers and receiver 
chassis models for custom installations. 

Copies of this brochure are available 
without charge from the company. 


JENSEN SPEAKER CATALOGUE 

Jensen Manufacturing Company, 
6601 South Laramie Ave., Chicago 38, 
Iil., has just released a new catalogue, 
No. 1070, covering its line of “‘Profes- 
sional Series” loudspeakers for com- 
mercial, industrial, institutional, and 
p.a. applications. 

The catalogue contains 24-pages of 
definitive information on all the equip- 
ment in the line including the ‘““Hypex” 
projectors, rectangular horns, trans- 
formers, as well as the “Speech Mas- 
ter,” high-fidelity, ‘“Weather Master,” 
and “Viking” lines. 

Write the manufacturer direct for 
a Copy of this catalogue. Please specify 
No. 1070. 
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No closed season... no 
limit... to its applications 


New Centralab Single-Stage 
Transistor Amplifier 


€R> High-gain, low-power transistor amplifier can be used 
by itself in microphones and other miniature circuit 
designs. Or, you can combine several units, to get 
a multiple-stage unit for other audio applications. 


This is a complete amplifier housing capacitance, 
resistance, transistor, and wiring. Gain, 24 db. Noise 
level, less than 14 millivolts. Supply voltage, 1.35 v. 


As small as an eraser on an ordinary lead pencil. 


Ask your Centralab distributor for Model TA-6— 
or TA-7. Send coupon for Bulletin EP-75 contain- 
ing complete information, schematics, and curves. 


Centsalab TART TESA! 


A DIVISION OF GLOBE-UNION INC. 
910K East Keefe Avenue, Milwaukee 1, Wisconsin ¥-S62S | 


Send me free Bulletin EP-75. 


j Name..... 
Company.. 
Address. 


City. Zone. State. 
ATE TT A SS SR CETIRES, Rite SRD 
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QI) SLENDYNE 


OMNIDIRECTIONAL 
DYNAMIC 

PROBE 
MICROPHONE 


65 i 


Microphones 


w] 


For Public Address 


Remote Broadcast 


Theater-Stage 
Sound Systems 


A completely versatile probe micro- 
phone of excellent frequency range 
(60-13,500) that combines rugged- 
ness, beauty and reliability. 


Versatility: Can be used (1) on a floor stand: 
(2) on a desk stand; (3) quickly removed 
for use as a hand-held microphone; (4) 
furnished with lavalier cord for wearing 
around the neck; (5) impedance switch 
permits use as high or low impedance 
microphone. Accessory on-off switch re- 
quires no wiring. 


Ruggedness: Built to withstand hard usage 

and extremes of temperature and humidity. 

Beauly: Slender, convenient shape, finished in 
* brushed satin chrome. 

Reliability: High efficiency magnetic materials 
and circuits assure years of consistent high 
quality performance. Shure quality con- 
trol techniques result in an exceptionally 
high degree of uniformity for micro- 
phone interchangeability and multiple use. 


SLENDYNE Model “530” 


This deluxe version of the Slendyne has a 
frequency range of 50-15,000 cps and is 
furnished with a Cannon XL-3-11 broad- 
cast connector. Strikingly attractive non- 
reflecting black and gold anodized finish. 


LIST PRICE $110.00 


Fhe Mok ff Duality 


SHURE BROTHERS, INC. 


210 HARTREY AVENUE + EVANSTON, ILLINOIS 
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% DISTORTION 


Fairchild Amplifier 
(Continued from page 74) 


to provide equal signals to the follow- 
ing grids. The cross-coupled phase in- 
verter was rejected because its high- 
frequency response does not nearly 
match its low-frequency performance, 
and it is extremely complicated, non 
self-balancing, and liable to age out of 
adjustment. The split-load phase invert- 
er is subject to none of these liabilities, 
and it provides the smallest amount of 
phase shift at both ends of the fre- 
quency spectrum. It has inherently low 
distortion due, in large part, to the 
local (current) feedback that occurs 
across the large cathode resistor which 
is an integral part of this circuit. 

With the exception of the negative 
current feedback connection in the 
first stage, the voltage amplifiers are 
quite conventional. The circuit con- 
stants were selected to give more than 
adequate gain without sacrificing the 
very wide bandpass essential for good 
transient response. 

The power transformer is equipped 
with three taps: 117 volts, 100-105 
volts, and 125 volts, eliminating the 
necessity for a voltage regulator in 
high or low voltage areas. Thus the 
rated output of the amplifier is not 
altered by substantial variations in 
line voltage. 

Another feature which will interest 
many audiophiles is the provision for 
variable damping. By means of an ex- 
clusive damping control, the stability 
of the amplifier does not change when 
the damping factor is changed. Simi- 


| larly the frequency response distortion 


and gain remain unchanged. The 
damping factor is continuously adjust- 
able from .1 to 10. This gives a source 
resistance at the output terminals 
which is adjustable from .4 ohm to 160 


ohms and on the 16 ohm tap alone 
from 1.6 to 160 ohms. 


Specifications 


Frequency response (+0 —.5 db) is 
20 to 20,000 cps at any level to 70 
watts. The unit’s sensitivity is less 
than .7 volt r.m.s. required for the 
rated output as against a 1 volt mini- 
mum output delivered by most signal 
sources. 

Figs. 4 and 5 show the response of 
the amplifier. Fig. 5 is especially in- 
teresting in that it shows the very low 
frequency performance. According to 
Fig. 7, a power output of about 65 
watts is available at under 0.5% IM 
distortion, while about 75 watts is 
available at 1.5% IM distortion. 
Square wave performance of the am- 
plifier is shown in Fig. 8. 

The input impedance is 250,000 ohms 
which matches all modern signal 
sources whether or not cathode fol- 
lower output is employed. Output im- 
pedances of 4, 8, and 16 ohms are 
provided. 

Hum and noise are better than 90 db 
below rated output (less than 1 mv. 
on the 16-ohm tap). Six controls are 
provided for this amplifier: “on-off,” 
gain, dynamic balance adjust, static 
plate-current balance adjust, damping 
factor adjust, and bias adjustment of 
the output stage plus test jack. There 
are six tubes: a 6AB4, a 12AV7, two 
6550’s and two 5V4Q’s. The unit draws 
290 watts and will operate over a 
voltage range of 105-125 volts at either 
50 or 60 cycles. 

The entire amplifier is housed in a 
beige and gold cabinet which has been 
styled by Raymond Loewy Associates 
to match the Fairchild preamplifier- 
equalizer and other of the company’s 
power amplifiers. It is quite heavy, 
weighing 32 lbs. Over-all dimensions 
are 83%.” x13”x 7" high. The audiophile 
net price is $213.00. —30- 


6 A 
INTERMODULATION 8 
5 A-60 8 7OOOCPS 4:1 
8-25 & 2000CPS 4:1 
a C-200 8 12,000CPS 1:1 
la 
—— Cc | > 
7 16 24 36 64 72 60 


32 40 48 
POWER OUTPUT-WATTS 


Fig. 7. IM distortion of amplifier at three different input signal mixtures. 


Fig. 8. Response of amplifier with 6 kc. square wave input. (A) was taken at 
70 watts output, while (B) was at a 40-watt output level. Variable damping has 
been used in both cases to eliminate a bare trace of ringing visible in (C), 
which was also taken at 40 watts output with variable damping at minimum. 
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Loudspeaker Loading 
(Continued from page 63) 


the newest of these approaches. Full 
credit must be given to Mr. Jordan for 
the development of the technique and 
items to be described. 

What was done was to establish the 
criteria for an ideal enclosure and 
then, starting from the concept of the 
vented box, proceed to modify it so as 
to approach the ideal. The design 
criteria are as follows: (1) frequency 
response extended down to at least 20 
cps; (2) complete absence of reso- 
nances above this frequency; (3) small 
size; (4) low distortion; and (5) 
efficiency as high as possible in keep- 
ing with these desiderata: In practice, 
the problem evolved down to a tech- 
nique for inserting the various con- 
stants into the enclosure such that the 
resulting performance is as required. 
If it were possible to add equivalent 
mass (acoustic inductance) to the 
speaker cone, then it would be possible 
to reduce the volume required for the 
enclosure. This can be done by loading 
the cone by means of a restricted ori- 
fice or vent. Also, if it were possible 
to add losses or leakage (acoustic 
resistance), then resonances would be 
damped out. This can be done by in- 
serting a controlled amount of leakage 
in the form of a number of very nar- 
row slits in one of the enclosure walls 
or by covering a relatively large aper- 


ture with a material of suitable po- 
rosity. The above requirements are 
combined and met in the Acoustical 
Resistance Unit. 

This unit consists of a framed panel 
covered with a metal grille and flanged 
to fit an oversized port of a reflex en- 
closure. The unit is made up of a 
restricted orifice along with a larger 
area filled with thick felt-like damp- 
ing material. It is then only necessary 
for the user to build an enclosure to 
the recommended volume, cut two 
holes—one for the loudspeakér (or 
speakers) and one for the ARU—screw 
these units into place, and end up with 
an enclosure that comes close to meet- 
ing the ideals originally outlined 
earlier in this article. 

Reference to the curves will indicate 
how an enclosure of this type com- 
pares to a standard (and larger) bass- 
reflex and to an infinite baffle. The 
table of volumes shown previously 
will indicate that these enclosures are 
of extremely moderate size, especially 
considering the low cone resonance of 
the speakers employed. 

It should be remembered that these 
ARU’s were designed around constants 
determined from particular speakers 
manufactured by Goodmans Industries 
Ltd. There is no reason why they can- 
not be modified (or used as is) for 
other speakers of equal or similar 
characteristics. If speakers with high- 
er resonant frequencies are employed, 
however, the bass extension will be re- 
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Tube Tester 


Handy Size Portable 


dahil, 


Pop ula ate 
Large 5 easy- pone “meter. 
Accurately tests tubes in 
micromhos. 

Built-in 20,000 ohms per volt DC 
multimeter measures capacitance, 
inductance, volts, current and 


decibels. 
Write for technical details... 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10524 Dupont Avenue e Cleveland 8, Ohio 
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Servicing Information 


AMAZING BARGAIN 


The new 1957 TV manual is the 
scoop of the year. 
portant sets of every make in one 
giant volume. 
mammoth manual is only $3. 
super-value defies all competition. 
Other annual volumes at 


TV repairs. 
son. 


Covers all im- 
Your price for this 


This ful, practical, 


only $3 for you. 


short-cuts, 
antenna problems 
equipment, 


TELEVISION SERVICING COURSE 


Let this new course help you in TV servicing. 


UHF, alignment facts, hints, $ 
, trouble-shooting, test 


picture analysis. Special, only 


charts, 


price for all, 


get for $3. 


hints, all factory production changes, voltage 
waveforms, and double-page schematics. 
Here are your authentic service instructions to 
heip you do expert work quicker; 


"Television Amazing bargain, complete, only $3, full price only $3 per large yearly manual. 
esas for all lessons. Giant in size, mammoth in scope, TV model ever made by having in your shop all 
Servicins ies ius ik a £9 -orre > » mS ° oe 
ie eet peo just like a $200.00 correspondence course. 11 volumes as listed in coupon. 
ao zessons on picture faults, circuits, adjustments, 


only $30. 
TV manual to see what an amazing bargain you 
Send no-risk trial coupon today. 


Tlew. SUPREME 1957 TV Manual 


COVERS ALL POPULAR SETS 


Here is your service data for faster, easier 
Lowest priced. Best by compari- 
Supreme TV manuals have all needed 
service material on every popular TV set. Help- 
factory-prepared data that will 
really make TV servicing and adjustment easy 
Benefit and save with these amazing 


each. Factory service material sim- values in service manuals. Only $3 per large 
cine plifies repairs. Includes all data volume. The choice of wise servicemen. 
eae a = —— 7 ge egg 
8 SEITRA ractically tells you ow to nc epair o ele- 
pomicaniont each fault and make the repair. SIMPLIFIES TV REPAIRS 5 PA a poh ger ed ag Pca 
tae More pages, more diagrams, more These giant TV manuals have complete cir-| with Supreme TV service 
service data per dollar of cost. cuits, needed alignment facts, curves, service | manuals, Every set is cov- 


ered in a practical manner 
that will simplify trouble- 
shooting and repair. This is 
the help you need to find 
toughest faults in a jiffy. 
Each $3 TV volume covers 
a whole year of service ma- 
terial. New Television Serv- 
icing Course will aid you 
in learning TV. Be wise, 
buy Supreme Manuals only 
once each. year instead of 
spending dollars every week. 


and priced at 
Repair any 


Your special 
Or try the new 1957 


Companion RADIO COURSE, Introduction to TV NO-RISK TRIAL ORDER COUPON 
Here is your complete radio training in 21 easy-to-follow lessons. Covers 50 
fundamentals, —_ ae. use of test equipment. Everything in radio. $20 
roduction to TV. Self-test questions. New edition. Special, only..... SUPREME PUBLICATIONS * 
1760 Balsam Rd., Highland Park, ILL. 
Newest ’ 4 : 
— RADIO DIAGRAMS Radio Servicing Manuals : Rush today TV manuals checked below and 
Here is your complete source of all Most-Often-Needed Series | Radio manuals at left. Satisfaction guaranteed. 
needed RADIO diagrams and service data. 0 1956 Radio Manual, $2.50 | 0 New 1957 Television Servicing Manual, only. .$3. 
fe ee ee a ea abtrespeghoartiood | C1956 Television Manual, $3. [) Early 1955 TV, $3. 
auto sets, combinations, changers, FM, §C) 1953 These annual | [) Additional 1985 TV, $3. [] 1954 TV Manual, $3. 
and portables, Sensational values. Only 0 1952 RADIO volumes ! () 1953 Television Manual, $3. O 1952 TV, $3. 
$2 for most volumes. Every manual has O 1951 specially priced | 0 19581 Television Manual, $3. 0 1950 TV, $3. 
— = os all meee fo oon oO 1980( ) at only $2 50 | 0 1949 TV Manual, $3. O 1948 TV Manual, $3. 
tines diaatinging and Nerul hints, $0) 1948) each. S9 | Cl New Television Servicing Course, complete... $3. 
Volumes are large in size, 84x11 inches, O 1948 THIS GROUP | O Companion Radio Course (all 21 lessons) .$2.50 
about 190 pages. See coupon at right for 0D 1947 ONLY 
@ complete list of these radio manuals.— © 1946 $ | O I am enclosing $.........- Send postpaid. 
QO 1942 | 0 Send C.O.D. I am enclosing $..... - deposit. 
:  bhicat; pee | 
9 
S “7 >) | 7 t ~ 0 1939 EAC Name: ..-esceececs Serrrrrrrrr errr ee eee ee 
xX uUpFre I7W1C u y IC a IONS © 1926-1938 Manual, M52.50 | 
CD Radio and TV Master Index, 25¢ | Address: ..... TOrCCCCCrerrrrrr err ee ee 
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help yourself 
to the 
handiest 
plier 


ever 
designed 


GRIPS LIKE 
A PIPE 
WRENCH 


%” © 


No other plier does so many jobs so 
well as a CHANNELLOCK No. 424. 
Grips anything from a small cotter 
pin to a 1%” hex nut. And what a 
grip! Just like a pipe wrench, What’s 
more, CHANNELLOCKS are stream- 
lined . . . easy to use in hard-to-get-at 
places. "Ask your hardware man for 
a CHANNELLOCK plier. You'll soon 
agree with thousands of other crafts- 
men... CHANNELLOCK is the han- 
diest plier of them all. 


A GENUINE CHANNELLOCK 
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Tube Types for Audio 
(Continued from page 66) 


ratings. When plate-supply voltage is 
high, the tube characteristics have 
less effect on maximum power output 
and tube dissipation ratings are usu- 
ally the limiting factors. Power sensi- 
tivity is usually better with higher-mu 
tubes. If both high power sensitivity 
and high power output are essential, 
the tube must have high gm, which, in 
turn, means that it must have a large- 
area cathode and high heater power. 

Power Pentodes and Beam-Power 
Tubes: Quite a few new pentode and 
beam-power tube designs have been 
brought out specifically for audio ap- 
plications and should be useful to 
builders of audio equipment. It is 
generally advisable to ignore the mul- 
titude of types developed for television 
deflection circuits. These tubes are 
designed primarily to provide high 
peak currents at low plate voltage, 
and they develop- considerable distor- 
tion when used in audio circuits. An- 
other disadvantage of these types is 
the low screen voltages at which they 
are designed to operate. These volt- 
ages must generally be obtained from 
the plate supply through large series 
resistances or voltage-dividers making 
it difficult to obtain good screen-supply 
regulation. 

Most beam-power tubes designed for 
audio use have comparable knee volt- 
ages and differ principally in power- 
output capabilities in accordance with 
their ratings. It is convenient to select 
a type which can be operated with 
screen-grid voltage approximately equal 
to the available plate-supply voltage. 
If the plate-supply voltage is rela- 
tively low, a suitable tube usually has 
low triode mu. The 6W6GT is one ex- 
ample. Power sensitivity is primarily 
a function of gm. Some of the new 
types, such as the 6BK5, have excep- 
tionally high power sensitivity, which 
is desirable for some receiver applica- 
tions, but also produce relatively high 
distortion. The best all-around choice 
is usually a beam-power tube designed 
for audio use, such as the 6L6, 5881, 
6V6GT, 6AQ5, and 6CM6. 

REFERENCE 
1. “RCA Receiving Tube Manual,” RC-17. 


PORTABLE U.H.F. GROUND 
PLANE 


By EDMUND H. MARRINER 


R model builders and hams can have 

an efficient ground plane antenna 
by using a UG-SO-239 coax fitting. For 
144 me. four 19-inch pieces of heavy 
wire or brazing rod can be soldered on 
the plug base for radials. The vertical 
part of the antenna is a piece of 19-inch 
copper wire or rod soldered in the pin. 

The antenna will now fit a PL-259 
plug on the end of the coax line. The 
antenna is set up on location by taping 
the coax to any stick. A more portable 
unit may be made by soldering banana 
plugs on the radials and the sockets 
soldered on the UG-SO-239. —30- 
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|\for HIGHEST QUALITY 


as 


Pkg. of 1009 TI 89... Choice 


9e ea. 

1A4 = 1F7 6A4 7E 30 zia 
1A4P 1G4  6AC5 12As 31 

1A6 1GS 6B4 12c8 32 38 
1B4 1G6 6C8 12FS 33 81 
1B4P 1H4 6F8 12SF7 34 82 
1B5 6 6L5 12 35 85 
1B7 1P5 6P5 1404 36 89 
1C6 1N6 6ST7 14AS 37 99 
107 8 2A7 6SV7 14E7 38 186 


1ES 2ES 6Z4S 14N7 1626 
1&7 3A8 7AS 14x7 49 1629 
1F4 3B7 7AD7 2S5A 50 7193 
1Fs 3c6 7AM7 2SYS 55 9006 
1F6 5x4 7E6 is 57 
5BP1 
CATHODE RAY TUBE 
Replace your present less efficient tube 
with this value-packed bargain—or, use 


it for a much needed spare! 


Reg. Value $15 


$1.95 ea. Lots of 3, $] .80.. 


eee ee 
Write Dept. RN-11 for free Tubes & Parts Catalog. 
EXPORT INQUIRIES INVITED 


TERMS: 25° ¢ deposit must accom- 
pany all oor balance C.O.D. oe 
shipments F. . Irvington war 
house. Orde “4, Under $5.00, 50¢ 
Handling Charge. 


PLEASE send full re- 


mittance. Allow for 
postage and save 
C.O.D. charges. Un- 


Not Affil. With used money refunded. 
Any otner TUBE CO. 


Subject to prior sae. 
Tube Mail 


Order Co. 


HoaecOlt ST., BE NOTON Il, N. J. 


GET INTO ONE OF THESE 


Evecrricity 


= Electronics 0¢ 


TELEVISION 


=Radio-Color TV 
TRAIN IN THE GREAT SHOPS OF 


OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN U.S. 


Veterans and Non-Veterans—Prepare for a better 
job NOW that offers a real future, too! Get 
practical training in TELEVISION — RADIO 
— ELECTRICITY — ELECTRONICS — (Re- 
frigeration & Electric Appliance Repair can be 
included). Learn on veal equipment —no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 

Finance Plan—enroll now, pay most of tuition 
later. Part time employment help to students. 


Clip cour for Big F Illustrated 
FREE BOOK 3305. oNe salesman will call, Act NOW. 


8. W. COOKE FOUNDED 
President e a 1899 
ELECTRICAL SCHOOL 


A TECHNICAL not One yp A OPERATED 


500 S. PAULINA St., CHICAGO, Dept. 86-85H 
ELECTRICITY © TELEVISION © RADIO © REFRIGERATION © ELECTRONICS 


1 8. W. COOKE, Pres., COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, Ill., Dept. 86-85H 

| Send FREE BOOK and details on: 

(10 TELEVISION-RADIO 

() ELECTRICITY-ELECTRONICS 
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Volume Expander 
(Continued from page 54) 


volts d.c. This is adjusted by Rs and 
need not be re-adjusted once set. A 
vacuum-tube type voltmeter should be 
used to measure the control grid volt- 
age. 

The bandpass of the control circuit 
was limited to the mid-band of audio 
frequencies to prevent the expander 
from operating on low-frequency rum- 
ble or high-frequency clicks and sur- 
face noise. (See Fig. 5.) It is this 
mid-band which determines the effec- 
tive loudness so it was a logical choice. 

Actually, the circuit used provided 
about 15 db of expansion. Various tests 
indicated that 8 db was the most sat- 
isfactory value for nearly all types of 
orchestral program material. A 7 db 
feedback loop was added to reduce the 
maximum expansion to 8 db and to 
improve the frequency response and 
to reduce distortion. (See Fig. 6.) The 
feedback loop also helped to linearize 
the expansion slope of the amplifier as 
shown in Fig. 3. 

The expander must be used intelli- 


gently if high-fidelity reproduction is | 


to be the end result. It should never 
be used on solo instruments or voices. 
This type of material is seldom com- 
pressed by the record manufacturers 
so expansion would be_ unrealistic. 
With orchestral, organ, and choral 
works it can be used on nearly all re- 
cordings with excellent results. Wide 
dynamic range recordings, surprising- 
ly, often are the most impressive when 
expanded. When using the expander 
the expansion switch is turned to ‘‘on” 
and the eye set to close on the loudest 
passages of the recording by means 
of Res. 

The author chose to locate the pow- 
er switch (S.), expansion set (R2;), the 
eye tube (V.), and the expansion 
switch (S:) on a remote control panel. 
A cable connects this panel with the 
main chassis. (See Fig. 1.) The gain 
control of the over-all system must be 
located after the expander unit so that 
it cannot affect the setting of the ex- 
pander if the volume level is varied. 


—- 


PRESERVING WIRING 
By CHARLES ERWIN COHN 


HEN a piece of electronic equipment 

is used for a long time, the chassis 
wiring deteriorates due to slow oxida- 
tion of the insulation, causing it to be 
crumbly and weak. 

This can be prevented when the equip- 
ment is new by spraying the wiring with 
a spray lacquer such as “Krylon.” This 
lacquer seals the insulation and other 
parts against air and thus prevents the 
destructive oxidation. 

Keep this “kink” in mind when you 
buy or build a new piece of electronic 
gear. It will save untold headaches and 
eliminate a lot of needless troubleshoot- 
ing time if this one source of equipment 
failure can be immediately eliminated 

rom consideration. 


November, 1956 


IBM WANTS ENGINEERS 
AND TECHNICIANS 
FOR PROJECT SAGE 


165,006 000 Amerccans) 


Project SAGE, America’s air defense 
warning system, offers opportunities to 
challenge your ability. Equipped with 
more than 50,000 vacuum tubes, the 
SAGE computer is the result of the most 
advanced electronic concepts. Make your 
own career with SAGE, and the world’s 
largest computer. 


SYSTEMS ENGINEERS 


You will be responsible for the per- 
formance, evaluation, reliability testing, 
and maintenance of the entire system. 


Requirement: Degree or equivalent with 
emphasis in electronics. 


FIELD TECHNICIANS 


Actual maintenance and component 
analysis. Assume high-level responsibility. 


Requirement: Two-year technical school 
training in electronics, or equivalent. 


NOW is the time to investigate 


* Full Employee Benefits 
* Relocation Expense 
Allowance 


e Permanent Employment 
e Training at Full Salary 


Assignments in: 


e Portland, Me. « Richmond, Va. e Syracuse, N. Y. 


... and other desirable locations 


Write, giving details of education and experience, to: 
Nelson O. Heyer, IBM, Department 4311A, 
Military Products Division, Kingston, New York 


DATA PROCESSING 


INTERNATIONAL 

ELECTRIC TYPEWRITERS 
BUSINESS MACHINES 

TIME EQUIPMENT 
CORPORATION 


MILITARY PRODUCTS 


IVUUUVUTUOUAUTUUUUUUUAALAUULUAU 


Get your 
money's worth 


OUT OF TEST 
EQUIPMENT! 


WORK BETTER, FASTER WITH 
FEWER INSTRUMENTS ! 


" 
No sooner do you buy one new pyms =4 
test instrument than another type gi Ka 


comes along that is said to be even oe 
better and more useful. You soon G41 
realize you’ve got to draw the line femep p : Z 


somewhere! 

The answer is to really learn aay 
about instruments . . . to KNOW ES 
exactly what each type CAN and SS 
CANNOT do. Actually, you can 
do first class work with only a few basic instruments. 
You can save hundreds of dollars by learning to use 
old instruments more fully. 

Remember! Jt isn’t so much the instruments you 
use... it’s the instrument “KNOW HOW” that 
counts! And that’s where this famous book can be 
worth its weight in gold! 


GET MORE WORK OUT OF 
YOUR OLD INSTRUMENTS 


BASIC ELECTRONIC TEST INSTRUMENTS by 

Rufus Turner covers instruments and test equipment 
from a practical, on-the-job standpoint. No useless 
theory! In 255 pages and with more than 170 illus- 
trations it shows you how to select the right instru- 
ments and how to use them on all kinds of jobs. 
_ It shows how to modernize old types and use them 
in new ways. It helps you avoid buying unnecessary 
instruments; teaches you work-saving testing short 
cuts; shows how to evaluate instrument readings 
fast and accurately. 


COMPLETE WORKING DATA ON 
OVER 60 INSTRUMENT TYPES 


Over 60 types . from the latest TV sweep, 
marker and linearity pattern generators to grid-dip 
oscillators, special purpose bridges and all the old 
standbys from V-O-M’s and signal generators to oscil- 
loscopes and dozens more . . . are fully covered. 

Written especially for servicemen, students, ama- 
teurs and experimenters, BASIC ELECTRONIC 
TEST INSTRUMENTS is the only book of its kind. 
It saves you money . . . helps you earn more money! 
Price only $4.00 ($4.50 outside U.S.A.) 


© Dept. RN-116 Rinehart & Co., Inc. 

@ 232 Madison Ave., New York 16, N. Y. 

@ Send Turner’s 255-page BASIC ELECTRONIC ® 

@TEST INSTRUMENTS book for 10-day FREE EX- ®@ 

@ AMINATION. If I decide to keep book, I will then @ 

@ remit $4.00 plus postage. Otherwise I will returnge 
book postpaid promptly and owe you nothing. 


e 
@ (Send $4.00 with order and we pay postage. 


@ same money-back guarantee.) 6 
PMs bteriantis «06 Se Sit toed Seite. = 
e e 
WE OE bs oc 5s e's was oe cele oo Dede e 
. * 
ON 6. io id Sie win on 0.0 se eae * 


@ OUTSIDE U.S.A.—Price $4.50 cash only. Money @ 
@ back if book is returned in 10 days. 
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Service 


ICE 


Industry 


N REVIEWING the subject matter 

emphasized in the service meetings 
and clinics sponsored by service asso- 
ciations through the years, the steady 
increase in the interest in business 
management subjects is very impres- 
sive. In the early days of television, 
technical lectures would attract large 
crowds of service technicians whereas 
business lectures drew only a handful 
of service shop owners. 

The heavy mortality rate among 
small shops during the past few years 
has served to emphasize the inade- 
quacy of superior technical skill as the 
sole requirement for running a service 
shop successfully. The man who opens 
a service shop today without a definite 
plan for both short- and long-range 
promotions for business has_ two 
strikes against him at the very start. 
Many technicians who have left the 
employ of large shops to strike out for 
themselves with a good list of cus- 
tomers they handled for their former 
employer soon find that the average 
customer’s memory is short-lived. 

The program of business lectures 
given at the annual NATESA conven- 
tion typifies the wide range of busi- 
ness operating subjects that are of 
deep interest to service businessmen 
today. The subjects covered at the 
NATESA convention included: meth- 
ods for determining costs of doing 
business, advertising a service busi- 
ness, getting new customers, how to 
hold old customers, telephone answer- 
ing techniques that keep old customers 
and win new ones, keeping service rec- 
ords, inventory systems for an elec- 
tronic service business, and account- 
ing and personnel training. 

One of the biggest problems that 
faces independent service shops at this 
time is the lack of competent men. 
Most service operators realize they 
should build up their organizations to 
the optimum size of four men, but 
they are stymied in their efforts to 
hire the right kind of men to add to 
their organizations. In many areas, op- 
erators of one- and two-man shops are 
merging their businesses and incor- 
porating them as single operating com- 
panies. To accomplish the mergers and 
gain the benefits from the economies 
they provide, the combined businesses 
are moved into a better located, larger 
building and the individual shops are 
closed. The savings that can be ac- 
complished through the merger of 
three or four small shops into a single 
operating unit are amazing. 

The subject of shop mergers was of 
deep interest to the service dealers 
who attended the fourth annual clinic 
and fair sponsored by the Texas Elec- 


‘rapidly 


tronic Association. Forrest L. Baker, 
former president of T. E. A., and Al 
Niehaus, clinic chairman for the 1955 
convention, are two of the principals 
in the merger of five shops in San An- 
tonio, Texas, into a single operating 
company. 

Service dealers recognize that the 
increasing competition from 
factory service depots will require 
more efficient management and oper- 
ating practices for independent service 
businesses to survive. They also rec- 
ognize that it is becoming increasingly 
more difficult for one man to spread 
his time over the many varied jobs 
required in a small business. 

Another factor that is of deep con- 
cern to service associations is that of 
curbing the activities of the incom- 
petents and gyps who are responsible 
for the cloud of suspicion that hovers 
over the independent service industry. 
The thirty radio and television service 
shops in the area of Hickory, N. C., 
that make up the Catawba Valley Ra- 
dio and Television Association, recent- 
ly appointed a committee to investi- 
gate customer complaints that they 
have been defrauded on TV service or 
that they were given inadequate serv- 
ice. Melvin Jones is president of the 
Catawba Valley Radio and Television 
Association. Other officers include 
Howard Stutts of Newton, vice-presi- 
dent; Donald Bennison of Hickory, 
secretary-treasurer; and Calvin Un- 
derwood of Newton, sergeant-at-arms. 

In reporting to members of his local 
association about the progress of the 
California State Electronics Associa- 
tion, Ray Warthen, president of the 
North Bay Radio and Television Asso- 
ciation, said: 

“CSEA, after many months of hard 
work, has become an organized state- 
wide body that has built the founda- 
tion on which it will be possible to 
have an effective, powerful association 
that will benefit all of California’s 
servicemen. This was accomplished 
through the unselfish efforts of the 
Board of Directors who on their own 
time met on an average of once a 
month over the past nine months. 
These men represented every part of 
the state where the television industry 
is particularly centered. The CSEA 
was finally incorporated early this 
year. Plans were made to carry out 
the first annual convention, which in- 
cidentally was a considerable success. 

“Some 22 of the 29 local associations 
in the State of California have en- 
dorsed CSEA. The membership of the 
CSEA has grown considerably and will 
continue to grow. The CSEA’s first 
official job will be to put through state 
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licensing bills and to continue to watch carefully the at- 
tempts of manufacturers’ service companies who are ob- 
viously expanding in this state.” 

Indications that the independent electronic parts distrib- 
utors are beginning to realize that they must cooperate 
with their customers in the service industry to survive, 
were evident in a talk made recently by Herbert V. 
Hedeen, executive officer of the National Electronic Dis- 
tributors Association. Mr. Hedeen pointed out that service 
performed by factory depots meant the loss of this parts 
and replacement tube business to the independent parts 
distributors. He said that the future of the independent 
electronic parts distributors is tied to that of the independ- 
ent electronic service industry. Because of that, parts dis- 
tributors are deeply interested in cooperating with service 
associations in programs for their mutual benefit. 

Many parts distributors who have felt that industrial 
and commercial electronic products would cushion the ef- 
fect of the loss of replacement parts and tube business to 
captive service depots now find that national service or- 
ganizations have been set up to handle industrial and 
commercial products. Service companies of national mag- 
nitude will bypass the local parts jobbers in purchasing 
their tubes, parts, and supplies. Parts distributors will 
eventually feel the squeeze for business when they are 
faced with the competition of factory service outlets for 
both consumer and industrial service business. 


Massachusetts Anniversary 

A recent dinner celebrating the 25th anniversary of the 
Radio Television Technicians Guild of New England was 
attended by more than 200 members and guests. Installa- 
tion of new officers for the Boston Chapter also took place. 
Officers include Leonard Appel, president; Gilbert Clark, 
vice-president; Lawrence McEvoy, secretary; Hyman Leve, 
treasurer; and Albert C. W. Saunders, director of educa- 


tion. In his acceptance speech, the new president empha- | 


sized the Guild’s preference for persuasion and voluntary 
action over coercion and pressure. 
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VIKING 
“ADVENTURER” TRANSMITTER 


Complete to the last detail, the 
Viking “Adventurer” is the ideal 
CW transmitter for the beginning 
amateur . . the perfect standby 
transmitter for the experienced ama- 
teur. Effectively TVI suppressed—pro- 
fessional in appearance and design— 
easy to assemble and operate! 50 
watts input—single knob bandswitch- 
ing on 80, 40, 20, 15 and 11-10 
meters. Packs enough power for 
world-wide radio contacts with just 
a simple antenna. Wide range pi- 
network output erg mee antenna 
tuner needed. Kit is furnished com- 
plete with built-in power supply, 
tubes, cabinet, wiring instructions 
and antenna suggestions. 

Cat. No. 240-181-1. Viking ““Adven- 
turer’ Kit, less crystal, key. .$54.95 


VIKING 
“RANGER” TRANSMITTER 


Tops for operating convenience— 
enough power for world-wide con- 
tacts. Built-in VFO or may be crystal 
controlled. Bandswitching 10 through 
160 meters. 75 watts CW input, 65 
watts phone. Drives most kilowatt 
amplifiers including the Viking Kilo- 
watt. TVI suppressed—easy to build 
—professional in appearance. With 
timed sequence (break-in) keying sys- 
tem. Kit or wired and tested. 


Cat. No. 240-161-1. Viking ‘’Rang- 
er” Kit with tubes, less crystals and 
ME eee $214.50 


Cat. No. 240-161-2. Wired $293.00 


_For detailed information see your distributor or write to: 


- 


E. FEF. Johnson Company 


3134 SECOND AVE. S.W., WASECA, MINNESOTA 
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Mullard 

AUDIO TUBES 
DESIGNED FOR 
HIGH FIDELITY 


EL-34—Recognized as the finest\high power 
output pentode, up to 100 watts in push- 
pull. Exceptionally linear, requires low input 


atticularly the 
ger life and 
power - output. 
BBi, KT66. 


+) *GZ34 — Indirectly 


*ECC83/12AX7 

*ECC82 /12AU7 || heated full-wave rec- 

*ECC81/12AT7 } tifier with 5v, 1.9 
amp heater, 250 ma 


Mullard quality double 


triodes with low hum, § output. Equivalent to 


noise and mirco- 5U4G/GA without cir- 

phonics. cuit changes with the 

advantage of lower 

a aes tube voltage drop due 

Maximum levels to unipotential cath- 
specified and guaranteed ode. 


dio distributors throughout 


MULLARD TUBES are avz ¢ 
ind application information, 


the United States. For deta 
write to: 


INTERNATIONAL ELECTRONICS CORP. 


81 Spring Street, New York 12, N. Y. 


TRADE MARK MULLARD, LTD., LONDON 


MULLARD TUBES DEVELOPED FOR HIGH FIDELITY 
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REK-0-KUT 


TURNTABLE ARM 


A-120 for records up tc 12” $26.95 
A-160 for records up to 16” $29.95 
slightly higher west of Rockies 


ee LATERAL FREEDOM FROM FRICTION 
achieved by unitized sealed-in 
twin-bearing pivot. 


_ PRICTION-FREE VERTICAL SUSPENSION 
between 1 mm chrome-steel 
bearings... sealed in cross-shaft! 


ENDS NEED FOR STYLUS PRESSURE 
GAUGE! With cartridge mounted 
and arm in state of balance... 
turn micrometer-action counter- 
“weight to build up stylus pressure. 


meeps 


See your dealer or write: 


-O-KUT 
COMPANY, INC. 


Corp., 458 B'way, N.Y. 13 
Ave., Toronto 
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T IS often said that one thing wrong 

with the transistor is its low input 
impedance. However, the, common- 
collector transistor amplifier circuit 
does have high input impedance (up to 
1 megohm in most practical ‘ setups) 
and can provide power gain equal to 
about 40 per-cent of that obtainable 
with the more familiar common-emit- 
ter circuit. The common-collector is 
similar to the vacuum-tube cathode 
follower in its features of high input 
vs low output impedance, absence of 
phase reversal, less’ than unity gain, 
and good frequency response. 

Fig. 1 shows a. common-collector 
stage which has a measured input im- 
pedance of around 500,000 ohms. It 
may be used as a coupler, like the 
cathode follower, or simply as an input 
stage to provide higher input imped- 
ance for other transistorized gear. A 
CK725 transistor is used, since this 
type has high collector resistance. 


| Since the CK725 has an output im- 


pedance of 20,000 ohms in a,common- 
collector circuit, a miniature coupling 


Useful Transistor Follower 


By RUFUS P. TURNER 


_A circuit which can be used as a coupler or an input 
stage to provide higher input impedance to other gear. 


Our 

OONk FUT Gwe ew Saeowe 
2.5V. RMS ‘2 
max rr 
1. | ah 
BI 82— is 

wif F} 

= 


R:—200,000 ohm, ¥/2 w. res. 

Cr—1 ufd., 6 v. capacitor 

T:—Coupling transformer, 10,000 ohm pri. to 
400 ohm sec. (Argonne AR-105. Available 
from Lafayette Radio, 100 Sixth Ave., New 
York, N. Y.) 

S:—D.p.s.t. switch 

Bi—1'2 volt battery (see text) 

Be—6 volt battery (see text) 

Vir—p-n-p junction transistor (CK725) 


Fig. 1. Schematic and parts list covering 
the “transistor follower.” Refer to text. 


transformer is employed for 400-ohm 
output. 
A power gain of 12 db is provided 
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Fig. 2. Frequency response of the “transistor follower.” See article for details. 
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Fig. 3. Distortion characteristic of circuit. 


IKC 
FREQUENCY-CPS 


Higher levels are due to transformer. 


Fig. 4. Graph showing how the input impedance of the circuit varies with frequency. 
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by the circuit. Maximum power out- 
put is 0.25 milliwatt in a 400-ohm re- 
sistive load. Maximum input signal 
level, corresponding to 0.25-mw. out- 
put, is 2% volts r.m.s. The d.c. drain 
from battery B; is 3 microamperes, 
and from battery B. 0.4 milliampere. 
The two voltages of opposite polarity 
may be obtained from a miniature, 
71%4-volt, tapped battery, such as Bur- 
gess 5540. 

Figs. 2, 3, and 4 give measured per- 
formance data. From Fig. 2, the fre- 
quency response is seen to be flat be- 
tween 100 and 3000 cycles, within 0-1 
db from 50 to 9000 cycles, and within 
0-2 db from 50 to 20,000 cycles. Fig. 3 
shows the total harmonic distortion 
throughout the frequency range. The 
higher levels are due to the transform- 
er. Fig. 4 shows how the input im- 
pedance varies with frequency. From 
this curve, the impedance is seen to 
hold at 0.66 megohm from 50 cycles to 
2 ke., and then to decrease to 0.1 
megohm at 20 ke. Higher input im- 
pedance (up to 1 megohm with select- 
ed transistors) may be secured by 
omitting the base bias circuit, B.:R:. 
Without the bias, however, stability of 
the operating point will be lost and 
the maximum input signal voltage, 
before severe distortion, must be re- 
duced. 


TEST INSTRUMENT TROUBLES 
By JAMES McROBERTS 


PRECISION SERIES ES-500 SCOPE 

Leakage of blocking capacitor C1, .5 
ufd., which couples the vertical signal 
from the 6AK5 vertical amplifier to the 
7AD7 vertical output amplifier will 
cause a loss of grid bias on the latter 
tube and can easily result in overdriving 
of this output tube. Test by replace- 
ment is preferred if the scope suddenly 
displays evidence of a cut-off of the 
peaks of a waveform. The mew replace- 
ment should be molded paper with a 
600-volt rating. 


RCA “VOLTOHMYST” 

If the pointer persists in drifting 
from the zero position, and if this drift 
ean be corrected by a re-adjustment of 
the “Zero Adjust” control on the panel, 
the cause is usually a gassy 6K6GT tube 
in the differential amplifier. To test, in- 
terchange the 6K6’s, and note if the drift 
is in the opposite direction. If so, re- 
place first one and then the other 
6K6GT until the pointer no longer 
drifts. 

If, upon interchanging tubes, the 
drift is still in the same direction, the 
grid resistance of the circuit has prob- 
ably increased. The most frequent of- 
fenders are the 3.3-megohm resistors in 
the grid circuits of the 6K6GT tubes. 


TRIPLETT MODEL 3432 GENERATOR 

The high-frequency oscillator of this 
AM signal generator uses a 6SJ7 con- 
nected in a Hartley circuit. The cathode 
is connected to the center tap of the 
appropriate coil (L, to L;) through the 
switch S,, Eventually, a nonconducting 
film or layer may form on the switch 
contacts, reducing or stopping the flow 
of cathode current, resulting in no out- 
put. The remedy, clean the switch con- 
tacts with carbon tetrachloride and bur- 
nish lightly with any small, smooth steel 


rod at hand. 
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Now FEAR tic) 


Stereophonic 5 Ound 
WITH new\Sell 3-SPEED 


TAPE RECORDER 


AND... vou NEED NOTHING ELSE 
EXCEPT YOUR RADIO, TV OR AMPLIFIER 


Bell, famous name in Hi-Fidelity, offers plenty that’s new and 
STEREO foo, in this inexpensive, easy-to-operate Tape Recorder. 


@ TRUE FIDELITY 
+ « « 30-12,000 cycles 


© THREE SPEEDS 
eee 7%, 3%, 1% ips 
@ DUAL TRACK RECORDING 


«++ Monaural only 


@ PLUS STEREO PLAYBACK 


«+. staggered (offset) heads 


@ RECORDED STEREO TAPE 


«+. with each recorder 


@ ALL FOR ONLY $189.95 


. +. Slightly more in West Model BT-76 


Bell’s new BT-76 Tape Recorder is 
masterfully engineered, ruggedly built 
and handsomely cased, with outstand- 
ing features usually found only on ex- 
pensive professional equipment. As 
a recorder, or when used for either 
Monaural or Stereophonic playback, it 
is a magnificent instrument. 

Its staggered (offset) heads feed 


equalized, pre-amplified signals from 
Head #1 into Recorder Amplifier, 
from Head #2 into any Radio, TV, 
or other amplifier system equipped 
with phono input (connecting cable 
furnished), guaranteeing true Stereo- 
phonic Sound. Now being demonstrat- 
ed at leading Department Stores and 
Hi-Fidelity Dealers. Now hear it now! 


OTHER BELL TAPE RECORDERS AS LOW AS $139.95 


MODEL BTK-1—Conversion Kit—To add Stereophonic Playback to any RT-75 
when desired. Includes second head, pre-amp, hardware, simple instructions, $16.95 


MODEL RT-75—Tape Recorder—Same as BT-76, above, identical appearance 
and operation but without Stereophonic playback $174.95 


MODEL RT-88—Tape Recorder—Two speeds, Piano-Key controls, three sepa- 
rate motors, True Fidelity, Dual Track Recording, Lightweight................. $139.95 


Prices shown subject to change; are slightly higher West of the Rockies. 


BELL SOUND SYSTEMS, Inc. 


A SUBSIDIARY OF THOMPSON PRODUCTS, INC. 


557 MARION ROAD COLUMBUS 7, OHIO % 


Bell Tape Recorders are sold by leading epertsnent Stores and High 
Fidelity Sound ‘Dealers everywhere. Write . . . we'll send you 
complete literature and your nearest dealers’ name. 
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> direct-drive 


“THORENS 


CD-43 


RUMBLE: for E 53 N motor 
mounted on CD-43, CBA-83, CB-33 
and E-53PA units. (Reference level: 
2.6 cm/sec., 1000 cps.) 


Total 100 low 
rumble cycle frequency 
level rumble rumble 


Best units.......—52 db. —53 db. —55 db. 
Average.........—50 db. —51 db. —53 db. 


Lower limit 
for all units 


equipped —48 db. —49 db. —52 db. 
with E 53 N 
motors 


FLUTTER: Less than 0.1%. 


WOW: Less than 0.3%. Tests 
made with the standard 12” turn- 
table weighing 2% Ibs. 


These measurements are minimum 
quality control standards which 
must be met or exceeded by every 
THORENS RECORD CHANGER, 
PLAYER AND TURNTABLE! 


ask your dealer to 


demonstrate THORENS 


Write for Thorens Catalog. 


Music Boxes 
SWISS Hi-F: Components 
MADE Spring-Powered Shavers 
Lighters 


NEW HYDE PARK + NEW YORK 


Realistic High Fidelity 
(Continued from page 53) 


for that matter, can cabinets. Marry- 
ing the two is best done by practical 
experiment. 


Corner Horns 


There is some dispute as to who 
first thought of a corner horn, by 
which I mean a device which uses the 
adjacent walls as part of the horn 
system. Sandeman, in U. S. Patent No. 
1,984,550 of 1929, refers to a sound 
generator working into the literal cor- 
ner of a room formed by the meeting 
of two walls and the ceiling. There is 
a later device, the small Ephraim cor- 
ner horn, extended by the same three 
plane surfaces. But the first high-fidel- 
ity job I met was the Voigt in the 
early thirties. A section is given in 
Fig. 32, and the section line is from 
the middle of the front of the housing 
(it is not an enclosure) into the actual 
corner of the room. The loading on the 
front of the diaphragm is not effective 
below about 50 to 60 cps, so a tuned 
air column is used as a supplementary 
resonator for lower frequencies, driven 
by the back of the diaphragm. The 
whole device, while it works very well, 
is rather ugly and clumsy and has 
been superseded, at least in the U. S., 
by the Brociner housing shown in sec- 
tion in Fig. 33. This design is un- 
usual in so far as it postulates a sin- 
gle wide-range speaker unit with no 
separate tweeter. 

The Klipsch design inaugurated a 
new era in corner horns. First de- 
scribed in 1941 it has the outstanding 
merit of being able to reproduce lower 


Fig. 33. Cross-section of Brociner Model 4 
horn showing curved front horn for highs and 
mid-range and long folded rear horn for lows. 


ALL NEW 


BIGGER THAN EVER! 


—_ 
: 

NG WARK 
= > 


HIGH FBELITY EB diss 


ZZ... 


‘ NEWARK’S 


Complete 


ELECTRONICS 


Catalog No. 65S 
Heres everythin ndustr 
Electror H 


Write 
today 


EWARK 


ELECTRIC COMPANY 


Mail Order Division . . . Dept. R-11 
223 W. Madison St., Chicago 6, Illinois 


4736 W. Century Bivd., Inglewood, Calif. 


Now! RCA Victor Hi-Fi 
““Mylar’’* tape—super- 
strength, extra-long play! 


J HIGH FIDELITY 


A 


SOUND TAPE 


Sells on length alone! Not 1200’, 
but 1800’ on a 7-in. reel! Extra-thin 
—superstrong! Also available: new 
RCA Victor acetate tape with full 
frequency performance—to be sold 
at a special low price! And new 
RCA Victor acetate tape with full 
High Fidelity response—same tape 
used for professional recordings. 


Sell RCA Victor—and . 


you'll sell more tape! 


**Mylar’’ is a registered Dupont trademark 
for its polyester film. 


RCAVICTOR 


CAMDEN 8, NEW JERSEY 
RADIO & TELEVISION NEWS 
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frequencies than those determined by 
the flare cut-off of the horn. This is 
done by allowing the back of the dia- 
phragm to work into a closed air 
chamber having a natural resonance 
of a frequency equal to the cut-off of 
the horn. The enclosure is designed in 
such a way that the adjacent walls 
form part of the horn. Making allow- 
ance for the fact that the horn is not 
a true exponential (since flat surfaces 
are used to form it), that the transi- 
tion from the horn proper to the wall- 
horn (if I may so call the external 
part) is not smooth, and that the re- 
actance of the air chamber is not a 
true equivalent of a larger horn, the 
design gives exceptionally good bass 
response. 

The Klipsch design, as indeed with 
any other design of folded horn, only 
gives the results the designer antici- 
pated when very solidly made to avoid 
cabinet resonances. This adds to the 
cost and the extra cost must be faced 
if the best results are wanted. If you 
are offered a Klipsch type of horn at 
a very low price, you can be sure it 
won’t sound like the original full-sized 
design. The design is quite compli- 
cated and cannot be made cheaply, 
but having been very carefully worked 
out to give very good results it is not 
unreasonable to insist that the de- 
signer’s specification be adhered to ex- 
actly." An important point to be no- 
ticed is that the woofer horn is not 
expected to work above 500 cps, so 
the tweeter must be able to handle 15 
watts (the input for the system) at 
that frequency, and a lot of tweeters 
won’t do that. A number of corner 
horn outfits have a much higher cross- 
over frequency, and you may well 
pause to consider if this is good prac- 
tice. 


What Is the Answer? 


You have seen that a good folded 
horn enclosure must conform to cer- 
tain standards. The flare constant for 
the horn must approximate closely 
the exponential or Hypex law. It must 
be solidly constructed from acousti- 
cally inert material, and cutting cor- 
ners to lower the cost can only result 
in poorer performance. The crossover 
frequency must be selected with a due 
regard to the design of the woofer 
horn, which imposes certain require- 
ments on the tweeter. How can all 
this be checked? 

I think the only answer is that you 
test what is offered to you. Get the 
system into your own room. Connect 
it to your amplifier. Feed your ampli- 
fier with the linear sine-wave output 
of an audio oscillator. As you gradu- 
ally run down the scale from the ex- 
treme highs to the lowest bass, listen 
very carefully and note how close to 
apparently equal sound output at all 
frequencies the whole system behaves. 
Listen particularly carefully for reso- 
nances in the bass. Listen also to the 
character of the sound output. A sine 
wave sounds very dull and uninterest- 
ing, because it has no harmonics to 
give it musical color. That is what you 
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CHAMPION 
CARTRIDGE 


There is only one champion in the fine phono cartridge field: the ESL. 
After impartial testing of nineteen leading pickups, the authoritative 
Audio League continues to report: 

“By a practically unanimous decision, our listening panel 
considers the ESL Professional and Concert Series 
cartridges to be by far the finest phonograph reproducing 
instruments we have heard. 


“In a-B comparisons with its closest competitors, 
even persons who had never previously been exposed 
to high fidelity reproduction were struck by the 
superior definition of the ESL.” 


“The smoothness and clarity of these cartridges are unique. 
...For sheer naturalness and undistorted ease, 
ESL has no peer.’”* 


Is your pickup obsolete? No matter how respected nor how recent it may 
be, you're missing plenty if you don’t have the world’s most advanced 
cartridge: the ESL. Write today for free information. 


FOR LISTENING AT ITS BEST 


Electro-Sonic Laboratories, Iuc. 
Dept.R, 35-54 Thirty-sixth St. + Long Island City 6,N.Y. 


Soloist Series from $14.95 « Concert Series $35.95 * Professional Series arm and cartridge $106.50 


*Authorized quotation No. 51. Please consult The Audio League Report, Vol. 1, No. 6-7 (March-April 1955) 
for the complete technical and subjective report. Additional information in Vol. 1, Nos. 10 & 12. Subscription: 
12 issues $4, from P. O. Box 262, Mt. Vernon, N. Y. 
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NOT EVER 


: than any other, due to 


statement. 


Substitute a Hartley 215 
in any system and im- 
mediately you will hear 
the amazing difference. 
Designed by H. A. Hart- 
ley, famous audio con- | 
sultant, it will provide 
you with the best sound 
reproduction _ possible, 
outperforming speakers 
of larger size. 


Hartley 215 
Speaker Systems 


The renowned Hartley 
Boffle with one, two, 
three or four drivers. 
Prices start at $115.75 
for the complete system. 
At franchised dealers 
or write for details: 


New York 51, N. 
LUdlow 5-4239 


Emmons Audio 
Equipment 
12608 Ventura Blvd. 
Studio City, Calif. 


YONE 


APPRECIATES 
THE HARTLEY 


It is a proven, scientific fact that musi- 
cal sounds DISCRIMINATE. They give 
more listening pleasure to one person 


the ability of 


some blessed ears to hear true pitch. 
Those of you who belong to this for- 
tunate group will truly understand and 
appreciate the greatness that is the 
Hartley 215 Speaker system. 


THE SPEAKER 
THAT PRODUCES NO SOUND 


Whether it be a fanfare of trumpets 
or the roll of a drum, the sound of the 
instruments — nothing else — comes 
through the Hartley Speaker system. 
It is free from resonance — free from 
distortion. Laboratory tests confirm this 


REALISTIC HIGH FIDELITY 


HARTLEY PRODUCTS CO. 


DEPT. 20 « 521 East 162nd Street 


Y. 


Now available at: 


Herbicek & Mathews 
3109 West Chester Pike 


Larchmor, 


Newton Square, Pa. 


Vic’s Phono Shop 
766 Elmwood 
Jackson, Mich. 


Whitney's Audio 


Services 


3402 Wilson Blvd. 
Arlington 1, Va. 


want from your speaker, so at no 
point in the frequency range should 
there be any edge to the sound, for 
that would indicate spurious harmon- 
ics. Above all reject a system which 
has a pronounced boom at one bass 
frequency, for in time that becomes 
unbearable; better to have a slightly 
higher bass cut-off. 

Of course you won't get perfect re- 
sponse, and if you have made your 
own enclosure it may sound pretty 
bad; but the oscillator test is a good 
one for your own experimentation, for 
when you hear a resonance you can go 
hunting for it with a stethoscope, track 
it down, and rectify it. There are very 
few with enough experience in sound 
reproduction to be able to diagnose a 
fault by listening to musical reproduc- 
tion for a few minutes. What I have 
suggested may be highly unpopular 
with the poor harassed owner of an 
audio store, but I don’t know any other 
way of finding out how a complete 
speaker assembly and its housing will 
behave in your own listening room. 
(To be continued in January issue) 


NASH SET BLOWS FUSES 
By JAMES A. McROBERTS 
HEN the Model AC152 auto radio 


used in Nash cars blew fuses repeat- 
edly and the r.f. choke (Ls in the serv- 
ice data) would smoke, the following 
servicing procedure was employed. 

Since L. is in the d.c. power supply 
line, the short circuit was evidently be- 
yond this component. Disconnection at 
the set side of the switch into separate 
lines and replacement of the fuse 
showed that the short circuit was in the 
leg running to the speaker field or fields. 

The trouble was further localized to 
the spark plate, M:s, which had small 
metal filings grounding its hot side (of 
the speaker leg) to the chassis. Removal 
of these filings cured the trouble. —30— 


ADMIRAL SERVICE HINT 


HE customer complained of picture 

jitter on his Admiral Chassis 21B, both 
horizontally and vertically, at intermit- 
tent intervals. 

Monitoring the syne section with an 
oscilloscope revealed the defect occurred 
subsequent to the sync separator and 
clipper, a 12AU7 (Vas in the service 
data). A substitution procedure was in- 
stituted after ohmage and voltage read- 
ings failed to reveal any significant dis- 
crepancies. 

The replacement of capacitor Cio, .02 
ufd., (see diagram) cured the trouble. 
Inspection of the removed capacitor with 
a capacitance bridge and by leakage tests 
failed to reveal the cause of the trouble 
insofar as this capacitor was concerned. 


os 
ja 4} 


Portion of Admiral 21B schematic. See text. 
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| West of Rockies, 


Selected by all Hi-Fi authorities as the most perfect 
intermix record changer ever built. Americanized ver- 
sion of world-famous Rex A changer. Patented inter- 
mix—plays 10 in any size between 6” and 12” with- 
out pre-setting, RUMBLE WOW and FLUTTER are 
practically non-existent. Short spindle supplied for 
use as Hi-Fi record player. Plug-in shells for all 
| make cartridges. Truly the greatest Hi-Fi value ever! 


Pe TR. ive kletekes $59.50 
(45 rpm spindle—Net $3.50 add'l.) 


Send for FREE complete Fen-tone Hi-Fi catalog 


FENTON COMPANY 


15 Moore St. New York 4, N. Y. 


Co 


Sold through better 
Audio Distributors. 
See yours today! 


prices slightly 
higher. 


DUOTONE IN 
LIFE 


THE BIG NEWS IS DFF—“Duotone’s Fidelity 
Focus” goes into “Life” and tells millions 
about the most sensational needle ever de- 
signed. DFF brings recorded music out of 
the shadows, into clear focus. Life readers 
will make the demand for DFF big. Send 
for free DFF promotional material today. 
Especially Duotone’s home Needle-Tester. 
Don’t delay. Demand will be great. Get free 
DFF kit and test cards, today. 


THE DUOTONE COMPANY, Keyport, N. J, 
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Certified Record Revue 
(Continued from page 62) 


The 22nd version of this warhorse among 
warhorses should hardly be cause. for réjoic- 
ing, yet one must pay attention to this or 
any other work when it comes billed as a 
special demonstration record. Vanguard has 
been putting out a series of special record- 
ings as demonstrators to sell at $1.98 initially 
and then revert to the regular catalogue at 
regular $3.98 price. Well what have we got 
here? The work itself is, of course, ideal for 
demonstration material and Vanguard has 
made the most of its opportunity. 

One of the few small companies whose 
recorded sound is equal and often superior 
to the best output of the major record com- 
panies, Vanguard has endowed this “Sche- 
herazade” with a sound which is sheer or- 
chestral opulence. String tone, brass, wood- 
wind, percussion . all is magnificently 
clean and undistorted, projected in a fab- 
ulous acoustic liveness that is one of Van- 
guard’s real achievements. Now here I’m 
going to say something that may seem 
strange. For all the splendor of this sound, 
I have heard other Vanguard recordings, not 
designated as demonstration discs, which have 
sound as good and in some cases better than 
this present recording. Maybe it’s the reper- 
toire, or something else, but that’s my opin- 
ion. 

Performance-wise Rossi does a good job 
except for tempi which are too slow in sev- 
eral sections. He manages a nice blending 
of the lyrical and rhythmic elements and 
never oversentimentalizes. Yes, a fine per- 
formance but this reviewer still savors the 
near definitive Dorati performance on Mer- 
cury. Aside from that, this is certainly 
worth the attention of anyone interested in 
upgrading his library or those who are mak- 
ing a first purchase. At the regular $3.98 
this would rate as a great buy. At $1.98 it’s 
a steal! 


DEBUSSY 

LA MER 

IBERIA 
L’Orchestra du Theatre des Champs- 
Elysees conducted by D. E. Inghelbrecht. 
Ducretet-Thomson DTL93017. RIAA 
curve. Price $3.98. 

Two great Debussy works, by a great De- 
bussy interpreter. The whole story here is 
performance. Inghelbrecht is one of the most 
astute conductors of Debussy and his reading 
of these scores is strictly in the classic mold. 
His “La Mer” does not have the incandes- 
cence of Toscanini’s, nor his “Iberia” the 
drive of Ansermet . . . but he is probably 
closer to the way in which Debussy would 
have wanted his works performed. This is 
conducting of great refinement. No phrase 
is carelessly turned, no break is ever per- 
ceived in the inflexible beat. His dynamic 
shadings are precise, but never studied. He 
is at one and the same time a master of 
lyricism and a champion of rhythm. If this 
recording had sound to match the perform- 
ance, this would be truly sensational. As 
it is the sound is fair enough, but is lacking 
in terms of frequency and dynamics, low 
distortion, and orchestral definition. Good 
acoustics save the day, however, and despite 
the shortcomings, a very enjoyable record. 


THE MARCHES OF SOUSA 
The Band of the Grenadier Guards con- 
ducted by Major F. J. Harris, M. B. E. 
en LL1229. RIAA curve. Price 
Here is another sizzling record of Sousa 
Marches, This time our British friends in the 
Grenadier Guards are whooping it up and 
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cartridge. 


® Uses all standard « 
turnaround. 
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can reach 
for good music 


and that’s what audio- 
d music lovers are saying 
purchases of Fairchild’s 
-in transcription arm. The 
Hed music stays in deep- 
poorly designed. Check 
but the meaning of arm 
m of rugged construction: 


nce below audibility 


| records—arm offset 
ully calibrated. 


No hum—remove cartridge slid@eave 
volume full on. Hum automatically cut out. 


Net Prices: 280A (12°) $33.95 
281A (16) $35.95 


For further information on Fairchild professional 
arms or other High Fidelity components, write to: 


To PROVE TO rou the remarkable value and amazing high 
fidelity of our recordings, take CARMEN or TRAVIATA or 
FIGARO—yours as a FREE GIFT! Superb performances in 
exciting concert versions. World-renowned singers and orches- 
tras. Noise-free, pure vinyl recordings. What's more, when 
you get your free sample opera, you also become eligible to 
audition free ANY or ALL of the twenty glorious operas 


listed below! 


Absolutely no obligation to buy. Pay only for those you 
decide to keep at low membership prices (see below). 50% 
off usual retvil cost. Buy nothing unless you wish; the free 
gift is yours in any case. Limited quantities. Mail 


coupon without money NOW! 


Pes see SS SS SS SSeS 


THE OPERA SOCIETY, Dept. RT-II 
45 Columbus Avenue, New York 23, N. Y. 


Send me as a FREE GIFT (check one) your 
high fidelity 33 1/3 RPM recorded perform- 
ance of 
0 CARMEN [( LA TRAVIATA [) FIGARO 
Also deliver for a 5 day free home trial the long- 
playing selections I have NOT crossed off at 
the right, about one a month, I will be billed 
only for those I keep—at low membership 
prices shown at the right—saving 50%. I may 
return any recording, and pay nothing. I may 
cancel my Trial Membership at any time. Free 
Gift is mine to keep in any case. 

Records are nof listed in order of release. 


CORY «Bae es-asten.c:c Bens... . BtMb, voG ss... 
Can da: 105 Bond Street, Toronto 2, Ont. 


oe eS OS See Seer ee 


ANY ONE of these recorded OPERAS 


(Cross out those you do not want to audition FREE) 


1. * LA TRAVIATA (Verdi), 2. * MARRIAGE OF 
FIGARO (Mozart), 3. * DIE FLEDERMAUS (Strauss), 
4. * CARMEN (Bizet), 5. * THE CORONATION OF 
POPPEA (Monteverdi), 6 ** BARBER OF SEVILLE 
(Rossini), 7. * QUEEN OF SPADES (Tchaikovsky), 
8. *** DON GIOVANNI (Mozart), 9. ** RIGOLETTO 
(Verdi), 10. ** OBERON (Weber), 11. ** FAUST 
(Gounod), 12. ** THE GYPSY BARON (Strauss), 
13. ** BORIS GODUNOF (Mussorgsky), 14. *** 
MESSIAH (Hande/), 15. ** THE PEARLFISHERS (Bizet), 
16. * IL TROVATORE (Verdi), 17. ** THE ABDUC- 
TION FROM THE SERAGLIO (Mozart), 18. * ORFEO 
AND EURIDICE (Haydn), 19. ** LE BELLE HELENE 
(Offenbach), 20. *** LOHENGRIN (Wagner). 


SPECIAL MEMBERSHIP PRICES 


* One 12” dise (approx. 1 hour)...... $2.95 
** Album of two 10” discs 
(approx. 114 hours)..... ceeeeeees G8FS 
*** Album of two 12” discs 
(anpros, 2 THMEBE &< «5 's:0.0ccncncuds $5.50 


plus a few cents shipping expenses. 
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A NEW CONCEPT 


IN SPEAKER DESIGN 


..-From Altec Lansing Laboratories 
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Exceeding the expectations of even those engineers who worked on the 
design and development of Altec Lansing’s new Biflex speakers, the 
principle of ‘multiple concentric compliances” has provided almost 
unbelievable new performance at very nominal cost. By separating a 
single cone into two segments with a flexible connection, Biflex speakers 
achieve a smoother and more extended frequency range than any other 
single cone loudspeaker. 

To convince yourself of the truly remarkable performance of Biflex 
speakers selling for as little as $27.00, you have onlyto listen for yourself. 
Only by hearing the Biflex can you believe that so much high fidelity 
can be yours for so little. 


415A 
15”, 25 watts, 30-14,000 cycles, $63.00 


4 
12°, 20 watts, 40-15,000 cycles, $48.00 


408A 
8”, 15 watts, 60-16,000 cycles, $27.00 


These guaranteed frequency responses, 
measured in Altec's anechoic chamber, are 
minimum specifications and will be met or 
exceeded by the Biflex speaker you buy. 


ALTEC FIDELITY IS HIGHEST FIDELITY 


Dept.11 T 
9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N.Y. | LANSING CORPORATION | CORPORATION 


a mighty sound they make! This record of 
course invites comparison with the recent 
and notable band music on Mercury. The 
Grenadier Guards are definitely the more mil- 
itary-sounding . . ..a coarser, more “oompah” 
type sound. Frankly, the Mercury group is 
without parallel in the band world as none 
can match the precision of this special hand- 
picked.symphonic band. But if the Grena- 
dier Guards lack the snap precision of the 
Eastman group, they make up for it in verve 
and spirit. 

If the good Major had quickened his tempi 
a bit, this would be a very American-sounding 
aggregation. The sound is magnificent to say 


the least. Huge sonorous weighty brass, sharp- 


ly detailed woodwind, and percussion of tre- 
mendous impact and accuracy. All is very 
wide in frequency with really exceptional 
dynamics. Distortion was virtually nil and 
the over-all effect is one of sheer power. 
Owners of big speaker systems will have a 
ball with this recording! 


DEBUSSY 

PRELUDES (BOOKS 1 AND 2) 
Friedrich Gulda, pianist. London LL- 
— RIAA curve. Price $7.96. Two 

iscs,. 

This is the story of a young man and a 
very difficult subject. It is to the credit of 
Gulda, a sensitive and perceptive artist, that 
London has enough faith in him to let him 
tackle Debussy “Preludes.” Here is a set of 
seemingly simple piano exercises but most 
pianists avoid them like the plague. The de- 
mands of color, phrasing, dynamics, tempi 
are extreme. Inevitably, if one is brash enough 
to take on the “Preludes”? he must face 
squarely the heroic figure of Gieseking. These 
“Preludes” are virtually his property after 
a lifetime of development and it will take 
some doing to supplant his reading. That 


| young Gulda comes as close as he does is 


high praise indeed. It is not a question of 
steel-fingered technical proficiency—which 


| Gulda has in abundance—but of questing in- 


sight, temperament, and feeling, self anal- 
ysis and stern discipline. All these things are, 
alas, the province of mature wisdom and age. 
Young Gulda is just that . . . too young. 
However, if his reading is not of the noble 
proportions of a Gieseking, it is none the 
less exceptionally well done and entirely ac- 
ceptable and if one brings in the factor of 
sound it has much to command. This is, in 
fact, the first recording of the ‘‘Preludes”’ that 
can qualify as really modern wide-range hi-fi 
sound. For all his mastery Gieseking’s discs 
are rather ineffectual soundwise and it is a 
pleasure to hear these pieces with such splen- 
did sound as the London engineers have 
afforded. 

This is close-up recording that allows all 
the subtleties and nuances of performance to 
come through cleanly and well detailed. Yet 
they have managed to wrap the piano in an 
acoustic perspective which allows for an un- 
canny illusion of presence. Transient response 
is superb and throughout one can hear and 
appreciate Gulda’s firm well-rounded tone. 
Highly recommended to those of an inquiring 
and open mind. 


MILSTEIN MINIATURES 
Nathan Milstein, violinist, accompanied 
by Leon Pommers, pianist. Capitol 
P8339. RIAA curve. Price $3.98. 

This is the sort of record to delight the 
thousands of Milstein admirers. A potpourri 
of violin pieces, some very well known and 
others intriguingly off-beat, this shows the 
polished Milstein of the violin recital. In a 
program that varies from parts of Smetana’s 
“From My Homeland” to the ubiquitous 
“Flight of the Bumble Bee” he displays his 
violinist’s bag of tricks that have made him 
world famous. Double bowing, harmonics, 
the pizzicato and spiccato, and other feats 
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of virtuosity can be heard. More important 
however is the way his meltingly sweet, fab- 
ulous big tone comes through. The engineers 
have given him a supremely good example of 
violin recording. The tone is always full, 
never subject to screech or scratch. This is 
sharply detailed close-up recording, merci- 
lessly revealing of faults and extolling of 
virtues. All is clean and undistorted and with 
clever use of acoustics, a fine illusion of 
presence is maintained. 


GYPSY 
The Hollywood Bowl Symphony Orches- 
tra conducted by Carmen Dragon. Capi- 
tol P8342. RIAA curve. Price $3.98. 
Man, you can smell the garlic and hear 
the creak of the gypsy wagons when you 
hear the music on this disc. Or you might 


expect to have a waiter sidle up to you | 


with a flagon of Tokay ready to pour and 
the strolling fiddlers din a Czardas in your 
ear! If its Geep-sy music you want you'll 
certainly get your fill on this disc. Carmen 


Dragon and the orchestra put forth some very | 


hi-fi versions of such pop favorites as “Hora 
Staccato” “Zigeunerweisen,” “Two Guitars,” 
“Dark Eyes,” etc., as well as such items as 
Brahms “Hungarian Dance #6” and Dvor- 
ak’s “Slavonic Dances #8 and 10.” The play- 
ing is very expert, spirited and gay, the 
“fi” is very “hi” indeed. Strings get the big 
play here and all are heard with smooth 
clean precision. All other elements are equally 


well reproduced and cornball though it may 


be, I predict a brisk sale on this album! 


FOLK SONGS OF THE OLD WORLD 
The Roger Wagner Chorale. Capitol 
PBR 8345. RIAA curve. Price $7.96. 
Two discs. 

This is a magnum sampling of the incom- 
parably good work of the Roger Wagner 
Chorale. This group has come to the fore 
recently as the best of contemporary choral 
groups. Their previous albums for Capitol 
have been best sellers and this should be 
no exception even though this is the first 
two-record Capitol FDS album I can recall. 

As the title implies this is a collection 
of Folk Songs from Europe. Many are old 
familiar favorites like ‘Loch Lomond,” “Flow 


Gently Sweet Afton,” “Greensleeves,” “The | 


Minstrel Boy,” “O Tannenbaum,” etc., while 
others from France, Spain, Norway, Den- 
mark, Sweden, and Holland are off the beaten 
track. As usual with this group all is beauti- 
ful tone, superb sharp attacks and release, 
carefully modeled phrasing, incredibly inte- 
grated balance between choirs. Their intona- 
tion and inflection, their articulation and in- 
telligibility are a joy to the ear. This is 
certainly their outstanding album to date and 
I can sincerely recommend to all who enjoy 
beautiful singing. 


Jazz Corner 
KENTON IN HI-FI 


Stan Kenton and his orchestra. Capitol 
W724. RIAA curve. Price $3.98. 
The only proper word for this is sensa- 


tional! I hereby give you fair warning .. . | 


if you live in an apartment don’t even try 
to play this at full room volume! The Kenton 
records that have come down to us over these 
past few years were loud enough, but when 
consciously and deliberately his music is given 
the full hi-fi treatment, the effect is literally 
paralyzing. This represents a collection of 
numbers that have made Kenton a famous 
and controversial figure in jazz over the 
last decade. Such choice items as “Artistry 
Jumps,” “Intermission Riff,” “Southern Scan- 
dal,” “The Peanut Vendor,” “Concerto to End 
All Concertos,” and others are on this disc. 

As played by this virtuoso orchestra, the 
excitement they generate is incredible. The 
effect of the Kenton massed brass is truly 
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...DUPLEX SPEAKERS 
BY ALTEC LANSING 


Duplex speakers by Altec Lansing are still the finest loudspeakers 
made—still the outstanding choice of professional engineers. Without 
truly outstanding performance, their long record of leadership could 
not be maintained. 

Duplex speakers are the finest because they represent the ultimate 
development from the sound laboratories that are responsible for the 
famous stereophonic speaker systems of Cinerama, Cinemascope and 
Todd-A-O. Until you hear the efficient reproduction of sound through- 
out the frequency range of 30 to 22,000 cycles which is available only in 
tested and guaranteed Duplex speakers by Altec Lansing, you have not 
realized the true potential of your high fidelity installation. 


1”, 35 watts (50 peak), 30-22,000 cycles, 
$165.00 inci. network 


602A 
15°, 25 watts (35 poate. 30-22,000 cycles, 


126.00 incl. network 


601A 
12°, 20 watts (30 peak), 30-22,000 cycles, 
$108.00 incl. network 


These guaranteed frequency responses, 
measured in Altec's anechoic chamber, are 
minimum specifications and will be met or 
exceeded by the Duplex speaker you buy. 


ALTEC FIDELITY IS HIGHEST FIDELITY 


Dept.11-T 
9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N. Y. 
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FULL FIDELITY 
MUSIC ENJOYMENT 


TWIN-CONES IN A SINGLE 
FR ? SPEAKER 
° 4. COVER THE 


AUDIBLE RANGE 


TWIN-CONE *FRS 
*FULL RESONANCE 
SPEAKERS 


In a single speaker, Norelco has created an 
unusually efficient sound radiator. These 
twin-cone speakers incorporate a small cone 
for reproducing high frequencies and a large 
cone for lower frequencies. Both cones op- 
erate in conjunction from a single voice 
coil — producing balanced sensitivity and 
uniform sound for all ranges. Arrangement 
of both cones reflect and diffuse the sound 
while moving in phase to provide even 
sound distribution. 


A deep air gap within a homogeneous 
magnetic field provides unusually large 
movement of the voice coil resulting in 
distortion-free reproduction over the entire 
frequency range. Impedance does not dimin- 
ish with higher frequencies and volume is 
practically constant throughout the whole 
audible range. 


Send today for your catalog on Norelco 
*FRS Twin-Cone Speakers. It contains spec- 
ification data, sound distribution curves, 
frequency characteristics on these speakers 
as well as the new Norelco Speaker En- 
closures. 


Send to Dept. G11 for more details 


North American Philips Co., tne. 
100 East 42nd Street 
New York 17, N.Y. 
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awesome, as can be imagined with six trum- 
pets and five trombones going full tilt, to 
say nothing of the six saxes, the guitar, 
bass fiddle, drums, and Stan on the piano! 
The engineers have collaborated with Stan 
to produce just about the cleanest big band 
sound I’ve heard yet. 

The Kenton technique of course exploits 
every instrument’s resources to the utmost, 
aided and abetted by some of the top drawer 
jazz men of today. Maynard Ferguson is there 
to blow the trumpet section clear out of 
sight with his stratospheric screeches, and his 
buddies Peter Candoli and Sam Noto are in 
there pitching too. For the soaring trombone 
solos that Stan so dearly loves we have the 
incomparable Carl Fontana, and to shape the 
melodic line in these Kenton scores we have 
the facile sax of Vido Musso. One listen to 
this recording convinces you of one thing 
. . . for dynamic punch this Kenton group 
is about the tops and even if you don’t 
like his music, I suggest you listen to it 
as a strictly hi-fi experience. The transients 
of those massed brasses are a severe test even 
for the best sound systems! 


SONGS FOR SWINGIN’ LOVERS 
Frank Sinatra. Capitol W653. RIAA 
curve. Price $3.98. 

What a “swingin’ lover” is can only be 
imagined. But you do not have to belong to 
this group in order to enjoy the highly styl- 
ized vocalizing of Frankie. This boy is very 
much like gin and tonic . . . you either like 
it or ugh! I must confess I get a kick out 
of his really incredible phrasing. Sinatra 
can do more to put a song “over” by clever 
emphasis on phrasing or even a certain in- 
flection in his voice than most top ballad 
singers can do with their whole armamen- 
tarium of vocal tricks. The “swingin’ ” in the 
title refers to the fact that these are not 
the agonizingly slow, “blues” type of ballads 
Sinatra made famous with the screaming teen- 
agers. Rather he is on a definite up-beat here 

. . the tempi are on the quick side... . 
everything is gay and light. 

In fifteen numbers ranging from “I’ve got 
you under my skin” and “Old Devil Moon” 
to things like “Makin’ Whoopee” and “Any- 
thing Goes,” Sinatra does some of his best 
work yet. Of course as I’ve said before .. . 
more than a large part of the success of 
Sinatra on records, and especially the recent 
issues by Capitol is due to the superb re- 
cording he gets from the engineers. Here 
one can detect every change of inflection 
every subtle nuance of his delivery as well as 
appreciate the rich smoothness of the voice 
and the absolutely first class background 
accompaniment, which is heard in wide range 
low-distortion sound. And last, but hardly 
least, Sinatra always enjoys the fabulously 
quiet surfaces of the Capitol recordings which 
add the final fillip of realism. 


Tape Review 


STRAVINSKY 

L’HISTOIRE DU SOLDAT 
Vienna State Opera Orchestra conducted 
by Mario Rossi. AV-Vanguard 152-3B, 
monaural tape, 5” reel, 71% ips, double 
track. Price $8.95. 

Ever since the Audio Video tape and Van- 
guard Record alliance was consummated, I’ve 
been looking forward to the release of this 
great Stravinsky work, which was so success- 
ful on record. After a listen to this tape I 
have not changed my opinion about the per- 
formance and my appreciation of the sound 
has been considerably heightened. This is 
still about the best performance of this work 
available. Authentic or not—I still do not 
like the incredible speeded-up tempi of Stra- 
vinsky’s own version on Columbia. Here Rossi 
takes things at a reasonable pace that makes 
for much dramatic emphasis in this colorful 
score and, throughout, his adroit handling of 


all other elements is a joy to the ear. Sound- 
wise the recording was a superb job. On the 
tape, everything comes in fuller measure. The 
famous trumpet part is ever more dazzlingly 
bright and sharply detailed, the strings and 
especially the solo part have a beautiful sheen 
and plenty of bite and incisiveness without 
the penalty of edginess. The percussion has 
still more impact and sharper articulation. 
And as for the acoustic perspective, here is 
an odd little thing that clearly shows the 
superiority of the tape over the disc .. . 
when I was listening to the disc I savored 
the fine spacious “liveness” the hall afforded, 
but I kept hearing a peculiar low rumbling 
sort of sound every now and then, which try 
as I might I just couldn’t identify. After 
hearing it on the tape it finally became ap- 
parent what the “rumble” was . . . believe 
it or not a bus or truck outside the hall! 
You can hear the initial revs of the motor 
and then it takes on an ascending pitch as it 
pulls away! Buses aside, this is one of the 
finest offerings yet in the AV-Vanguard re- 
leases and this is most highly recommended. 


Stereophonic Tape 


BERLIOZ 

SYMPHONIE FANTASTIQUE 
Boston Symphony Orchestra conducted 
by Charles Munch. RCA Victor GCS6, 
“stacked” stereophonic. 7” reel, 71% ips. 
Price $18.95. ; 

When I reviewed the disc of this work by 
the same group, I noted that it was one of 
the best performances available despite some 
mannerisms of Munch which may be distract- 
ing. I also said it was a pretty good re- 
cording although not “tops” by any means. 
Now here is the stereo version and again 
we come to the inescapable fact that this is 
such a fabulous medium that it colors one’s 
viewpoint and it is hard to be dispassionate 
about something which is so sonically exciting. 
Here in the glory of stereosound the Munch 
“Fantastique” seems ever so much more at- 
tractive! And by golly there is just no bones 
about this...it really is a fabulous experi- 
ence. All the parts before the “March to the 
Gallows” and the “Witches Sabbath,” which 
frankly are overlooked by hi-fi nuts, take on 
a new dimension and are sonically much more 
rewarding than the same section in the disc. 
This is principally due to the much greater 
orchestral definition afforded by the stereo- 
sound. All the wonderful scoring for strings 
and woodwinds becomes newly articulate and 
with the plus of depth and directionality the 
effects are breathtaking. Needless to say the 
“March” and “Witches” sections of the roar- 
ing finale are loaded with hi-fi sensationalism 
; . here is where the stereo makes an 
incredible difference. Low percussion in the 
disc did not seem overly clean nor detailed. 
Here there is still less than one could prefer, 
but it is far beyond the disc and the impact 
is tremendous by comparison. The famous 
bell in the last movement is altogether stun- 
ning, although one would think that since 
the mike was practically thrust into the bell 
that stereo would not make much difference 
... but it does, probably less transient over- 
loading and better distribution of sound. 

Boy, will the hi-fi nuts flip when they hear 
the trumpets and trombones of the last move- 
ments! The tremendous brazen weight, the 
gigantic sonority the trombones generate is 
truly awesome! All the usual effects of stereo 
are easily apparent too . . . the directionality 
is generally good throughout the score, depth 
effect is greater than most .. . the “hole 
in the middle” phenomenon is minimal here, 
dynamic range seems fantastically wide and 
much enhanced over the disc. Yet, this is 
a fabulous recording and about the only sour 
note I can interject is that this stereo of 
Victor and several others in this same release 
has a higher background hiss level than the 
earlier Victor releases. I don’t know whether 
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ELECTRIC COMPANY 
79 CLINTON PL. NEWARK,N. J. 


Phone HUmboldt 4-9848 


HIGH-PAY CAREERS 


IN ELECTRONICS — TELEVISION — RADIO 


Await Men with COMPLETE Training! 


Nationally-recognized, accredited Central training is designed to 
get you into high-paying career positions in the shortest possible 
time. In addition, Central’s “Progressive Plan” is so arranged that 
each phase of training you complete qualifies you for a more im- 
portant, better-pay position. In just a few short weeks you are 
qualified for certain basic jobs. Then, with every additional training 
phase that you complete, you qualify “up the ladder” for more 
advanced types of positions. Central offers complete Electronics- 
TV-Radio training leading to an Associate of. Science degree, and 
qualifying you as an Electronics Engineering Technician! 
Thousands of Central graduates have been placed at almost every technical 
level in the electronics industry. Free nation-wide placement service. 


Don’t limit elf! Get the facts on Centrals complete 
3 PROVEN TRAINING PLANS pte ge lone we you just as far as you want to go in 


(Choose the one that fits your requirements) the electronics technician field. Send coupon today for FREE 


1. HOME STUDY COURSE (with 9 kits of equipment) brochure on your opportunities in Electronics. 
Central offers courses 


—Qualifies you for diploma, FCC license, and a variety 

of electronics jobs (or transfer into advanced resident V E T & R A N S 5 approved under G.|. Bill 
training). 

2. HOME STUDY-RESIDENT COURSE (with 9 kits of CENTRAL TECHNICAL INSTITUTE 


equipment)—Home study, followed by short period of Dept. W-116, 1644 Wyandotte St., Kansas City 8, Mo. 


resident training. Qualifies you for diploma, FCC license, é i F 
and a wide variety of Electronics-TV-Radio positions (or Tell me more about how you can qualify me for a high-pay Electronics career. 


continue with advanced resident training). An accredited 


technical institute curriculum. 


3. FULL RESIDENT COURSE —Qualifies you for Asso- 
ciate of Science (A.S.) degree and top-pay employment 
Opportunities as Electronics Engineering Technician. Part- 
time employment opportunities available for students while 
training. An accredited technical institute curriculum. 
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Take the advice of experts: 


Do a Better Service 
Job...Geta Better 
Price with KRYLONo® 
. +. spray high voltage connections to 


prevent corona, and arcing caused 
by moisture. 


... spray bell part of picture tube to 
repel dust and arcing. 


»+. spray antennae to prevent rust, 
corrosion, pitting, signal loss. 


... insulate and moisture proof leads 
in connections, 

- 
KRYLON RUST RELEASE 


« « » unlocks rusted, corroded, “frozen” parts, etc. 
Loosens rusted antennae and outside connections. 


Giant 16.2-o0z. can. 


KRYLON DULLING SPRAY 


. . . kills glare and reflections from objects in T-V 
studios, simplifies lighting and arranging problems, 


Giant 16.2-oz. can. 


KRYLON SPRAY ENAMELS 


. for maintenance and touch-up ... 


Giant 16.2-0z. can. 


Order from your T-V Parts Jobber or write 
KRYLON, INC., NORRISTOWN, PA. 


renew tube 
bells, loud speaker grids, hardware, etc. 18 colors. 


KRYLON GOES FARTHER IN NEW GIANT CAN... 
35% More Product at No Extra Cost to You 


WANT TO BUY! 


BC-224, BC-348 RECEIVERS 
ARC-3 BC-788 RS/ARN-7 
Cash or trade. Immediate action. 


HARJO SALES CO. 
S03 N. Victory Bivd. Burbank, Calif. 


! 'TAPE RECORDERS | 


TAPES (in Boxes or Cans) & HI-FI | 
I EXCEPTIONAL VALUES ] 
| NATIONALLY ADVERTISED BRANDS | 
{ WRITE FOR FREE CATALOG | 
| | 
Ss 


CARSTON 215A E. 88 St. 


New York 28, N. Y. 


QUALITY and DEPENDABILITY BACKED 
by 27 YEARS of DESIGN LEADERSHIP. 
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they’ve changed tape brands, or changed their 
dubbing set-up in some manner or whatever 

. it is just not as quiet as it should be... 
and I hope they remedy this quickly. Stereo 
aside, this reading is good, sound good, but 
one could have preferred a greater leaven of 
each. But consider and listen to the same 
thing with the stereo and all one can do (at 
least at this stage of newness of stereo) is 
submit gracefully, lean back and appreciate 
the next best thing to being at Symphony 
Hall in Boston at a performance. —30- 


TV SET RADIATION 


By STAFFORD E. DAVIS, WSHDM 
Staff Engr., Station WFAA-WBAP 


ANY articles have been written con- 
cerning cures for TVI. This type of 
interference is caused by the TV set re- 
ceiving a signal from an amateur station 
or other source that interferes with 
either the sound or picture of the TV 
set. Cures vary from the use of low- and 
high-pass filters to asking the amateur 
to get off the air. 

Very little is heard, however, about 
the many cases of AMI (amateur inter- 
ference) caused by incorrectly operat- 
ing TV sets. These receivers not only 
cause trouble in the short-wave receivers 
used at ham stations but interfere with 
reception of broadcast stations on stand- 
ard home receivers. 

The author’s set was especially 
plagued by such interference. Within a 
block of his home, he could start pick- 
ing up interference on his car radio 
from the household TV receiver. This 
interference took the form of various 
oscillations up and down the broadcast 
band. 

On the short-wave receiver inter- 
ference was especially bad on the 75- 
meter band where oscillations occurred 
about every 15 ke. on the dial. Knowing 
that these oscillations were produced in 
the horizontal section of the TV set, the 
author set about trying to get rid of 
these unwelcome signals. Complete 
shielding of the horizontal oscillator- 
discharge tube and the horizontal out- 
put tube and circuits had absolutely no 
effect. 

Next a regular a.c. line filter was used 
on the a.c. plug with the same results. 
A good ground was also tried. Then 
quite by accident the author brought his 
hand near the wires going to the hori- 
zontal and vertical deflection yoke coil 
while his other hand was touching the 
chassis. This brought about a_ very 
slight decrease in the signal being ra- 
diated by the TV set. 

This was the answer to the problem! 
Taking a long length of plastic covered 
wire, one end was grounded to the pic- 
ture tube support while the rest of the 
wire was wound around the wires lead- 
ing to the yoke coils. After covering the 
wires completely with the plastic covered 
wire, the other end was grounded to the 
TV chassis. This completely cured the 
trouble. 

There are no more unwanted signals. 
The undesirable signals were being ra- 
diated from the one-foot cable of wires 
leading to the yoke coils. Of course, a 
braided shield could have been used but 
the system adopted was quicker, cheap- 
er, and simpler. 

new regulation has been form- 
ulated by the FCC concerning unde- 
sirable radiation from home appliances 
and TV sets. Meanwhile, it is hoped that 
this suggestion will be helpful to others 
who have TV sets that are radiating un- 
authorized signals. 
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What’ss New 


in Radio 


BUTTON HEARING AID 

Busse Electronics Company, 1133 E. 
Lawson Ave., St. Paul 6, Minn., is now 
marketing a miniature, self-contained, 
one-piece hearing aid which incor- 
porates several interesting electronic 
features and employs the latest sub- 
miniature assembly techniques. 

The unit is transistorized and is 
powered by the miniature battery 
shown in the foreground of the photo- 
graph. A control on the base of the 
amplifier permits the user to set the 
level of his choice. No electronic tone 
control has been incorporated in the 


instrument although such variations 
are possible by selecting receiver re- 
sponse and by varying the size of the 
hole through the mold. 

Mounting of the hearing aid onto 
the custom ear mold is included in the 
retail price which runs approximately 
$100.00. 

Write the manufacturer direct for 
additional details on this unit. 


TELEPHONE PICKUP 
Lafayette Radio, 100 Sixth Ave., 
New York 13, N. Y., is now offering a 
four-transistor telephone pickup which 
features class “B’ push-pull output 

for efficient speaker operation. 
Catalogued as the KT-95 kit, the 
circuit is designed with transformer 


coupling between input, driver, and 
Push-pull output stages for maximum 
efficiency. The unit may also be used 
as a portable amplifier for magnetic 
and crystal phono inputs as well as 
microphone crystal and magnetic in- 
puts. The unit, when assembled, meas- 
ures 34%" x 2%"x 1%". The kit comes 
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RADIO ¢ TELEVISION ¢ INDUSTRIAL ELECTRONICS 


THIS pro 


TRAINING IS 
THE KIND THAT 


Really Pays OF 


-.. and it costs only a fraction 
of what you might expect to pay! 


FIX ANY RADIO 


Backed by the how-to-do-it 
methods so clearly explained in 
this one big 822-page book, you'll 
be prepared for fast, accurate 
service on any radio or television 
receiver ever made. 

Radio & Television TROUBLE- 
SHOOTING AN REPAIR by 
Ghirardi & Johnson is far and 
— the world’s most modern, 
easily understood guide. Step by 
step, it takes you through each 
service procedure. . 


. from locat- 
ing troubles with less testing to 
repairing them promptly by fully- 
approved professional methods... 
the kind that enable you to handle 
tough jobs as slick as you now do 
the easy ones. 


Best of all, the cost is only $6.75 
(or see money-saving combination 
offer in coupon). 


COMPLETE SERVICE TRAINING 


For beginners, this giant book 
is a complete training course. For 


MADE...easier...better...faster 


fessional/ 


OR TV SET EVER 


experienced servicemen, it is an 
easy way to “brush up” on specific 
jobs; to develop better methods 
and shortcuts and to find fast 
answers to tough jobs. 

Here are just a few of the sub- 
jects covered: Components and 
Their Troubles; Basic Trouble- 
shooting Methods; “Static’’ and 
“Dynamic” Testing; Practical 
Troubleshooting Tips and Ideas; 
AC/DC, 3-way Portable and Bat- 
tery Set Troubleshooting Prob- 
lems; Servicing Communications 
Receivers; a Complete Guide to 
Television Service; AM, FM, and 
TV Realignment Made Easy; Re- 
sistor, Capacitor, Inductor and 
Transformer Problems; Servicing 
Tuning, Selector and Switching 
Mechanisms; Loudspeakers; Serv- 
icing Recorders and Record-play- 
ing Equipment ... and dozens 
more! 417 illustrations. 
TROUBLESHOOTING AND RE- 
PAIR for 10 days AT OUR RISK! 


SAVE 515% 


Make your training 
library complete!Get 
both these big books 
at the low price of 
only $12.00 for the 
two (you save 


$1.25). 


LEARN BASIC CIRCUITS FULLY...and 
watch service “headaches” disappear 


You make repairs lots faster, better 


and more profitably! 


Actually, there are only a compara- 
tively few BASIC circuits in modern 
Se ont. 


you a complete understanding of these 
as well as their variations. It teaches 
to under- 


you to recognize them... 


The books that 
REALLY SHOW 
YOU HOW! 


More radio-TV technicians have 
trained from Ghirardi books than 
any others of their kind! Almost 
1300 pages and over 800 pictures 
and diagrams in these two new 
books explain things so clearly it's 
next to impossible for you to go 
wrong. Each book is strictly up- 
to-the-minute . . . NOT a re-hash 
of old, out-moded material. 


It’s amazing how much easier and 
faster you can repair radios, television 
sets and even industrial electronic 
equipment when you know all about cir- 
cuits and what makes each one “tick.” 


You locate troubles in a jiffy because 
Fao A know what to look for and where to 


stand their peculiarities and likely 
“troublespots” ... and shows how 
to eliminate useless testing and 
guesswork in making repairs. 


LEARN MORE—EARN MORE! 


Throughout, this 669-page book 
with its 417 clear illustrations gives 
you the kind of above-average pro- 
fessional training that fits you for 
the better, big pay jobs in either servic- 
ing or general electronics. 

Covers all circuits in modern TV and 
radio receivers, amplifiers, phono-pick- 
ups, record players, etc. 

Price only $6.50 . . . or see money- 
saving offer in coupon. Examine it 10 
days at our risk! 


FREE EXAMINATION...cusy terms! 


§ Dent. RN-116, RINEHART & CO., INC. i 
232 Madison Ave., New York 16, N. Y. 
Send books indicated for FREE EXAMINATION. In | 
gi? days, I will either remit price indicated plus postage g 
or return books pustpaid and owe you nothing. 
Radio & TV TROUBLE Radio & TV CIRCUI 


SHOOTING AND RE- TRY AND OPERATION 
PAIR (Price $6.75) 


EB C] COMBINATION OFFER . . . Both books 


(Price $6.50) | 

1 only $12.00 (Regularly price separately ; 
rl (Combination offer is payable at rate of $3 (plus 2 
i 

i 


' 
a 


$13.25 . . . you save $1.25) 
postage) after 10 days if you decide to keep books, 
' and $3 a month thereafter until $12 has been paid.) 


NRAMC. .cccccccccccvccccccsee 
g Address Gucngee sues eeveccese eoceeSovececgedpeeseecesetece 


City, Zome, State... ...ccccccsccccsevscscccecesess eoccece ¢ 
OUTSIDE U.S.A. . . . $7.25 for TROUBLESHOOTING & REPAIR: 
$7.00 for CIRCUITRY & OPERATION; $13.00 for both books; 

8 Cash with order, but money refunded if you return books in 10 days. 
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POWER TRANSFORMER BARGAIN 


Primary 115 V. -. cy. eee e's -O-: — $ 
ma., 
v. 4am Saulera mounting 399 
. - >. ings so 


POWER SUPPLY KIT TRANSFORMER 


ibed above plus 1- 
Hy, 200 MA —, and 
ers 10 MFD, 600 VDC.... 


shielded 6 
2 oil condens- $675 


) ews 
( suis 
, 


MA and 6. 
tered 


G.E. MIDGET POWER SUPPLY 
21SV. 60 cy. in = woe 333 ES 
a ~g 8 V effminator for port- 


-ans( 


‘o covomn 
600 VoC....... 95c 


Ceramic Condenser 
Low-loss 2 for 99c 


Stepping relay 44 steps, 
Si va gc 
COM... reese . 


5 | 32 os $14.50 


FREQUENCY METER 
$8-62 CPS. 


6 VOLT 
DYNAMOTOR 


WESTERN ELECTRIC | 
400 Volts @ 175 Mills | 


6 VOLT ( 
DYNAMOTOR ) 
iso me. .... 99:95 


2 Mfd 4000 voc 


0-50 — 


yy a 

a! ic is. ” 

$2.95 ea. 2 for $5.90 a nouns "$4.95 , 
115 V. 60 CY. SELSYNS ) 

High torque. 


BRAND NEW in original $5.9 
wrappings. Made for Western Electric. oy 


2 for $9.50 


4” SQUARE METER 


illuminated, 


0-25 Microamperes, 
D NEW, 


BR 
GOV'T. SURPLU 


Ss 
As above 25-0-25 microamps 3”........ «,$ 9. 95 


UNLISTED BARGAINS 


G. E. RELAY CONTROL 


(Ideal for Model Controls, E 
,000 


P, 
sensitive relay alone is worth m 


total low 


OO eee $1.10 Each 
FRE 


= Model Control Book 


VISIT OUR STORE FOR 


10 for $9.25 
with Purchase of 10. 


COAX ANTENNA SWITCH 


~ Ae | — tow toss ins. 
831R Rg tach 


es. Latching device re- 
after actuated, 

DC to 115 AC. Mounted in 

aluminum case. Terrific Value. ......ea. . 


Switches to either of 2 


permitting operation 


2 for $3.50 


12-14 VOLT 
DYNAMOTOR 
375 Volt at 150 Ma. 


with Filter ... $4.95 


12 VOLT 
DYNAMOTOR 
Mar ion € 
Duty $9.95 


n 
° 
° 


Tt. 
OuTPUT DUTY DUTY FILTER PRICE 
400 275 Mills 175 Mills with $19.95 
400 vDC 300 Mills 200 Mills less 14.95 
‘pc 375 Mills 275 Mills less 4.50 


MOBILE DYNAMOTORS 


5.5 to 6 VOLT DC INPUT 
INT. Cc 


2 
11.5 to 12 Vv ee oe PuT 
DC 275 Mills 17S Mills with 12.9 
175 Mills less 11.7 


2” METERS 
0-100 Microamp.$4.95 
1 0-15 


50-0-150 

Microamp 4.95 
0-150 Microamp. 4.50 
0-1 Milliamp. 3.95 
0-1.5 Milliamp 2.95 
0-S Milliamp 2.95 
10-0-10 Amp DC. 2.95 
DB +15 2.95 
0-300 Voit AC 3.95 


PANEL METERS 
WESTON, G.E., SIMPSON, etc. 


3” METERS 
0-10 Milliamp... 
0-150 Milliamp.. 3.95 
0-200 Milliamp.. 3.95 
0-300 Milliamp.. 3.95 
0-500 Milliamp.. 3.95 
0-150 Voits AC.. 4.95 
0-15 Amps DC... 2.95 
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pr ig ae 5 alg aga RD al A ng a A Aa ag tags - — 
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2 mfd 10KV DC.2 


Kit of 10 TRANSMITTING 
ITCH 


1 amp. MERCURY sw S9¢ ea.; 2 for 1.00 
Ss ay" pg CONDENSERS. "10 for  .50 
1s ME METER + ~~ gigas ee i 1.4 


G 
1 MFD aoovbe OIL co 


BIG BARGAINS IN LITTLE TYPE 


Kit of 25 WIRE WOUND a. S to SO watt.$1.95 
MICAS 1.00 


evcccccece 10 for .95 


Min. Order $3.00—25% with order F.0.B. New York 
10 DAY GUAR. PRICE OF MDSE. ONLY 


ADVANCE 


ELECTRONICS COMPANY { 
6 WEST BROADWAY, NEW YORK 7, N. Y. 
Phone WOrth 4-2526 
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complete with all parts except the in- 
duction coil. 


VOLTAGE CALIBRATOR KIT 

Heath Company, Benton Harbor, 
Mich., has engineered a new voltage 
calibrator which is being offered in kit 
form as the Model VC-3. 

The new instrument produces near- 
perfect square wave signals of known 
amplitude. Precision 1% attenuator 


H 
i 


resistors insure accurate output ampli- 
tude while the multivibrator circuit 
guarantees good, sharp square waves, 
as distinguished from clipped sine 
waves. 

The output frequency is approxi- 
mately 1000 cps. Fixed outputs, se- 
lectable by means of a front panel 
switch, are: .03, .1, .3, 1, 3, 10, 30, and 
100 volts peak-to-peak. The instru- 
ment allows measurement of unknown 
signal amplitudes by comparing the 
known peak-to-peak output of the unit 
on an oscilloscope. 

Write the manufacturer for full 
specifications and price on this new 
kit. 


TV REMOTE CONTROL 

The Alliance Manufacturing Com- 
pany, Inc., of Alliance, Ohio, has re- 
cently introduced a compact, portable, 
and easy-to-connect remote control 
tuner which is designed to fit prac- 
tically any make of TV receiver. 

Tradenamed “It,” the new unit 
comes complete with all necessary 


parts, housed in a self-display carton. 
There are no wires to connect and no 
tools are required. “It” changes chan- 
nels and tunes each channel. It will 
operate up to 20 feet away from the 
set. Pressure on the channel selector 
and tuning bar switches stations. 

The unit, which is housed in a non- 
breakable plastic case, is electrically 
powered by a d.c. reversible motor 


which turns the channel switch in 
either direction. Current is supplied 
by leakproof, long-life batteries. 

Write the company direct for details 
on this fully-guaranteed, inexpensive 
accessory unit. 


HALF-INCH CAMERA TUBE 

The Tube Division of Radio Corpora- 
tion of America, Harrison, N. J., is 
now distributing developmental .sam- 
ples of its new one-half-inch vidicon 
camera tube for use in lightweight, 
miniature transistorized TV cameras, 
to manufacturers of such camera de- 
vices. 

The tube, which is 3” long and 14” in 
diameter, has greater sensitivity to 
light than the standard 1” vidicon cam- 
era tube used in present industrial TV 
systems and TV film cameras. This is 
due, in part, to its improved light sen- 
sitive photoconductive layer. In addi- 
tion, the tube has been designed with 
a heater that minimizes battery drain 
in order to meet the requirements of 
small experimental transistorized bat- 
tery-operated TV cameras. 


COMMUNICATIONS RECEIVER 
Gonset Co., 801 S. Main St., Bur- 
bank, Calif., has designed a completely 


& 


new communications receiver especial- 
ly for amateur mobile applications. 

The G-66 covers six bands, including 
standard broadcast, each amateur 
band being individually calibrated and 
spread across the easy-to-read, slide- 
rule-type dial scale. A rotating drum 
exposes only the dial scale for the 
band selected. 

The bands included in the receiver 
are .54-2 me.; 3.5-4 me.; 7-7.3 mc.; 
14-14.35 mc.; 21-21.45 mc.; and 28-29.7 
mc. Operating voltages are 6 or 12 
volts d.c. or 115 volts a.c. The power 
supply is factory set for specified 6 or 
12 volt operation. 

The receiver measures 414” high, 
6%" wide, and 9” deep. The power 
supply measures 414” high, 614” wide, 
and 456” deep. Write the company di- 
rect for full electrical specifications. 


“ARMCHAIR HAMSHACK" 

Morrow Radio Manufacturing Co., 
2794 Market St., Salem, Ore., is mar- 
keting a new triple-duty amateur rig 
which is equally at home in the living 
room, automobile, or in portable appli- 
cations. t 

Less than one cubic foot of space 1S 
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required for all three pieces of equip- 
ment comprising the rig. The company 
has built the unit into a modern step- 
shelf and table which is available in a 


variety of furniture finishes. The 
sliding top can be closed when the 
equipment is not in use. A separate 
compartment under the shelf has been 
provided for a Conelrad monitor. This 
space also provides room for the sta- 
tion log and microphones. 

The transmitter is the company’s 
MB-560A, the receiver is the MBR-5, 
while the speaker and power supply 
unit has been designated as the RTS- 
6008S. 

Write the company direct for speci- 
fications on the complete package or 
the individual components comprising 
the rig. 


MINIATURE TV CAMERA 

Majestic International Corporation, 
743 N. LaSalle St., Chicago 10, IIl., is 
handling the U. S. distribution of the 
West German-built miniature tele- 
vision camera which is being market- 
ed as the ‘“Peepsqueak.” 

The new cigar-shaped camera is 
less than 6” long and measures only 
1%” in diameter. Its miniature size 
permits thorough inside inspection of 
previously inaccessible areas. Equipped 
with. two sets of spring-loaded guide 
rollers, it can travel through pipes, 
tubing, walls, etc., that have an inner 
diameter of 23.” or more and a bend- 
ing radius of a mere 14”. 

This remote controlled unit contains 
a mini-resistron and a number of sub- 
miniature tubes that serve as ampli- 


-_ 


fying elements. A conical mirror ac- 
cessory may be mounted %” ahead of 
the lens combination to reflect the 
image of the inside walls. The image 
received can be magnified up to 20 
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10PG 10 Watt High Fidelity Amplifier 


Here is new styling with a full set of 
controls providing exceptional flexibility 
in a moderately priced amplifier. A 
simple efficient flat compact design 
features modern feedback circuitry, rec- 
ord comp tor, loud control, wide 
range bass and treble controls, rumble 
and scratch filters, and six inputs, in- 
cluding one for tape head. Frequency 
Response: +0.5 DB. 20 to 20,000 
CPS. Distortion: 2% harmonic and 3% 
intermodulation at 10 watts. 


Net Price to user. ............ 57.50 


The best buy in the medium priced 
field. The all new deluxe 15PG fea- 
tures the most advanced circuitry, the 
highest quality components and greater 
flexibility of controls. It features feed- 
back throughout, separate turnover and 
roll-off record compensators, new loud- 
ness control, wide range bass and treble 
controls, rumble and scratch filters, and 
six inputs including tape head. Fre- 
quency Response: +0.5 DB. 20 to 
30,000 CPS. Distortion: 1% harmonic 
and 2% intermodulation at 12 watts. 


20PG 20 Watt 


An all new amplifier featuring new 
styling, advanced circuitry and greater 
control flexibility. The 20PG incorpor- 
ates feedback throughout and has all 
the new features of the deluxe 15PG 
plus higher power in the output stage. 
Frequency Response: +0.5 DB. 15 to 
30,000 CPS. Distortion: 1% harmonic 
and 2% intermodulation at 20 watts. 
Cabinet in charcoal gray with brushed 
brass trim and front panel. 


Not Price fo user... cc cccccces 89.50 


| 
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GRT-3 HIGH FIDELITY FM-AM TUNER—A matching FM-AM Tuner for Grommes amplifiers and 
pre-amplifiers. Tuning is simplified by flywheel drive, tuning meter and AFC on FM. Circuit consists 
of tuned RF stage on FM and AM, dual limiters, wide band IF coils with high sensitivity and cathode 
follower audio stage. Net Price to user... cece cece cece rece cee enceseeeees --.129.50 


See the Grommes Hi-Fi Dealer in your 


area or write 


Ask your dealer to also show you 
the Grommes Premier 212, a new 
deluxe equalizer pre-amplifier 
control center and the Premier 260, a 
new 60 watt basic amplifier. If your 
dealer cannot help you, write for 
complete details and where to buy. 


Grommes Div. of Precision Electronics, Ine. 
Dept. R-11, 9101 King Avenue 
Franklin Park, Illinois 


(_] Send Free Hi-Fi Equipment Brochure. 
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CRYSTAL 


Manufacturing 
Headquarters 


Over 11,000,000 quartz blanks in stock 
—let our experienced technicians grind 
and etch to your exact frequency needs. 


Our laboratory 
contains the latest 
equipment, includ- 
ing General Radio 
Primary Frequency 
Standard and elec- 
tronic counters to 
insure accuracy as 
specified below. 


SPECIAL CRYSTALS 


In FT 4 w 


NOVICEBAND 
80 meters within 1 ke of specified 


frequency—3701 to 3749 kc in DC-34 79¢ 
or FT-243 holders—(specify holder 
wanted) 


STOCK CRYSTALS 


Send postcard for free list of fre- 
quencies. FT-241, D¢-34, F1-243, 5O¢ 
FT-171, each 


40 METERS 


From 7152 to 7198 kc within 1 ke of 


n FT-243 hold- 79¢ 


pecified frequency i 


JOBBERS & MANUFACTURERS 
Write For Quantity Prices & Catalog 


Texas Crystals 
TKe Biggest Buy in the U.S. 
8538 W. GRAND AVENUE RIVER GROVE, ILL 
ALL PHONES — GLADSTONE 3-3555 
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times since focal length of the lens 


wr 


system is only 1%”. 


ETCHED-CIRCUIT SCOPE KIT 
Heath Company of Benton Harbor, 
Mich., has improved its popular Model 
O-10 oscilloscope kit and is now offer- 
ing the new version as the Model O-11. 
The new unit incorporates all of the 
features of its predecessor model plus 
improved vertical linearity, better sync 


stability (especially at low frequency), 
and improved over-all stability of op- 
eration (including less vertical bounce 
with changes in level). 

These circuit improvements make it 
ideally suited for color TV servicing 
and for critical observations in the 
electronic laboratory. Response is 
down only 1% db at 3.58 mc. The 11- 
tube circuit features a 5UP1 cathode- 
ray tube. The sync circuit functions 
effectively from 20 cps to better than 
500 ke. in five steps. 

Modern etched circuit boards cut 
assembly time, insure excellent circuit 
stability, and precludes errors in as- 
sembly. 


“LITTL-LYTICS" AVAILABLE 

Sprague Products Company, 51 
Marshall St., North Adams, Mass., is 
now marketing its hermetically sealed 
aluminum electrolytic capacitors 
through electronic parts jobbers to ac- 
commodate the replacement field. 

The “Littl-Lytics” were originally 
developed for military and computer 
equipment. They are ideal for replace- 
ments in transistor radios, hearing 


aids, pocket-sized wire recorders, and 
all other miniature electronic units. 

The capacitors range in size from 
%6” diameter by %.»” long to %” diam- 
eter by %” long. All have ultra-low 
leakage current and exceptionally long 
shelf life, according to the company. 
Values range from 1 pefd. to 200 ufd. 
in voltages from 1 to 50 volts d.c. 


FLYBACK-YOKE TESTER 
Radio City Products Co., Inc., Cen- 
ter & Glendale Sts., Easton, Pa., is 
now in production on a new flyback 


Give 


your 
friends 


RADIO. 
TELEVISION 


this 
Christmas! 


What more thoughtful gift to friends 
than a subscription to RADIO & TELE- 
VISION NEWS this Christmas! 

You'll be giving 12 full months of 
enjoyment ... all the excitement of the 
wonderfu! world of electronics. 

For no other magazine covers the field 
more completely, more authoritatively 
than RADIO & TELEVISION NEWS. 
No wonder it’s the leading electronics 
magazine in the'world . . . read by over a 
half-million technicians, amateurs, and 
advanced electronics hobbyists each 
month. 

No gift is more practical . . . more 
thoughtful than one that keeps arriving 
every month. Make that gift RADIO 
& TELEVISION NEWS this year! 

SPECIAL GIFT RATES 
First 1-year gift subscription.............. $4. 
Second 1-year gift subscription........... $3.00 
Each additional 1-year gift............... . $2.00 

Each gift subscription will be an- 
nounced by an attractive card naming 
you as donor. 

Fill in and return the prepaid, self- 
addressed envelope facing this page for 
your own and gift subscriptions. List 
additional gift orders on an extra sheet 
of paper. 

(Your own new or renewal subscription may be 
included.) 


RADIO & TELEVISION NEWS 
366 MADISON AVENUE 
NEW YORK 17, N.Y. 
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transformer and yoke tester with a 
capacitor tester feature included. 
Five easy reading scales include a 
separate scale for yokes and one for 
capacitors. The instrument will test 
all flybacks, yokes, and capacitors 
without disconnecting them from the 
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circuit or tests them individually. 
Tests are made at operating conditions 
of about 200 volts of pulsed power. All 
TV flybacks used in color sets can 
also be tested. 

The illuminated meter-picture frame 
type steel case measures 10” x 6” x5” 
and weighs 8 pounds. The unit comes 
with tube, leads, and complete oper- 
ating instructions. 


SOLID ELECTROLYTE BATTERY 

Ray-O-Vac Company of Madison, 
Wis., has developed a new solid elec- 
trolyte dry battery which is recom- 
mended for applications in instruments 
that require high voltage with low 
current drains. Dosimeters, Geiger 
counters, and other radiological instru- 
ments would be naturals for this bat- 
tery. 

The new battery provides a current 
of one-one-hundred millionths of an 
ampere. It can be furnished in prac- 
tically any voltage and its compact- 
ness can be demonstrated by the fact 
that the 50-volt version measures only 
3%” by 2”. Even smaller sizes will be 
available. 

Shelf life of the solid electrolyte 
battery is estimated at more than 10 
years. Leakage is eliminated and sta- 
ble operating voltages are maintained 
over a temperature range of minus 65 
degrees to 165 degrees F. 


DIAL-ILLUMINATOR KIT 

National Company, 61 Sherman St., 
Malden 48, Mass., has recently intro- 
duced a new version of its MCN dial 
which is available with a dial illumi- 
nator kit as optional equipment. 

The illumination feature adds to the 
utility of the MCN, which is scaled 
down for use in mobile installations 
and small converters and tuners. The 
illuminator is bracket-mounted to the 
output coupling so that the 6.3 volt 
#51 panel light rotates behind the 
scale with the pointer over the dial 
face. Thus the pointer is constantly 
illuminated for easy, accurate reading. 

The dial features three blank cali- 
brating scales and a 0-100 logging 
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THE NEWEST, MOST COMPLETE BOOK ON 


TRANSISTORS AND THEIR USE 
) “TERE Sina wawesoon” 


“TRANSISTOR CIRCUIT HANDBOOK” 


by Louis E. Garner, Jr. 


The complete, authoritative book on Transistors. Clearly 

red i in four sections: Part I—‘Laboratory Prac- 
tice’’—covers Transistor types, construction, character- 
istics, etc.; techniques for wiring and testing, 
test equipment required, etc.; components or use with 
Transistors. Part II—‘ ‘Basic Circuits’”’—covers _ampli- 
se circuits. 
io, RF, test 
instruments, and a wide variety of controls and gadgets. 
1V—“Reference Data”—Transistor characteristics 
charts; manufacturers; definitions and design formulas; 
special techniques and new developments; complete 
he outstanding book on Transistors. 430 


presente 


fiers, oscillators and dozens of special pur 
Part Il1I—‘Circuit Applications”—au 


Part 


bibliography. 
pases; profusely illustrated; 544 x 814” case 


und. Order today, postpaid | Beep elogicter 


keep you ahead in 


ELECTRONICS 


= 


TRANSISTOR CIRCUIT 
HANDBOOK........°4.95 


oO Color TV Training Manual. Prepares the 
Technician for Color TV service work. 
Covers principles of the Color TV system; 
Color receiver circuits; installation and 
servicing sets. Includes color blocks out- 
lining the use of color test equipment. 260 
pages; 814 x 11”; 300 illustrations. $6.95 


Oo TV Test Instruments. Revised and enlarged 
to include latest data on instruments used 
in Color TV servicing. Tells clearly how 
to operate each type of test instrument 
used in TV service work. 180 pages; 84 
SS NR po ce veedecebes ss $3.5 


oO Key Checkpoints in TV Receivers. Spent 
by the Howard W. Sams engineering staff. 
Provides many applications for general 
TV service work, including time-saving 
information on how to make quick tests 
at key = to determine where trouble 
lies, and how to check overall performance 
of the receiver after repair, to ae tes 

against callbacks. 182 pages; 54% x 84%”; 
il PINON 6 i. neat: 5:s.beg 5 celse resins $2.00 


fa) Analyzing and Tracing TV Circuits. Presents 
anew . eg to TV servicing. 168 pages, 
84%x1 $3.00 


oO Photofact Television Course. Gives a clear 
complete understanding of TV principles, 
operation, practice. Used ~~ en is of 
students. 208 pages, 84% x 1 $3. 


Radio Receiver Servicing. Covers the basic 
receiver types—gives time-saving hints 
for solving basic troubles, such as dead 
set, weak set, noisy set, etc. 192 pages; 
5% x 8%” $2.50 
Oo TV Servicing Guide. Explains how to apply 
proper trouble-shooting procedures based 
on analysis of symptoms (most of which 
are illustrated by picture-tube screen 
photos). Shows how to locate and elim- 
inate trouble in every section of the 
receiver. 132 pages, 8% x 11 ../. $2.00 


Order from your Parts Jobber today, or 


ilibiabtebeiehes webbed 


tools and 


0 


i) 


There is an authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 


ssesHOWARD W. SAMS & CO., INC, sssasncses 


mail to Howard W. Sams & Co., Inc., Dept. 1-L6 
2201 East 46th St., Indianapolis 5, Indiana. 


Send books checked above. My (check) (money order) 


BOE Feven ein cis is enclosed. 

Name Fi gebeks Up eeaRTl cake ‘ . 

PON 5S A EES ; Ritts hile «ole bie escheat’ 
ROG tpeas'so ¢ S aa dhe S bint eae Zone. . 


. State.. 
(outside U.S.A. priced slightly higher) 


ee 


USE HANDY ORDER FORM BELOW 


Sams books cover every phase of Electronics for 
the service technician, engineer, student or 
experimenter. Listed below are a few of the many 
valuable Sams books available at electronic 
parts distributors and leading book stores. 


tbh USE THIS ORDER FORM /ibbbbbtttte | 


Tape Recorders—How They Work. Explains 
recording theory, tape characteristics, 
motorboard mechanisms, drive motors, 
amplifiers, magnetic heads, volume indi- 
cators, equalization circuits—covers 
everything you want to know about 
recorders. 176 pages; 54% x 814”. $2.75 


Servicing AGC Systems. Describes the oper- 
ation and circuit variations of the various 
types of AGC systems and explains the 
servicing techniques that can be applied. 
Illustrated by actual case histories and 
— of symptoms, 132 pages; 54 
eg ee ee $1.7: 


—— & Calibrating Test Equipment. 
Shows you how to keep your test instru- 
ments in reliable working order, how to 
determine proper operation and avoid 
erroneous indications. Explains calibration 
procedures; gives method for performance 
record-keeping; shows simple ways to 
check instrument accuracy; describes 
proper maintenance and eh gh of in- 
struments. 192 pages, 514 x 814”... $2.75 


So You Want to Be a Ham. Tells you what 
Sane need to know about getting your 
icense and acquiring equipment. Covers 
such subjects as: Conquering the Code; 
Getting Your Ticket; Going on the Air: 
Electronics as a Career; etc. 196 pages; 
5% x 814”; illustrated....... - $2.50 


Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit var- 
iations of vertical and horizontal sweep 
systems common to most receivers. 
Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 514 x 814”; 

PRUE OIEN s.5.5 oo ciew etc eee a $2.75 


0 Send Book List 


Look for 
SAMS BOOKS 
on the 
“Book Tree” 
at your Parts 
Distributor 


ee er ete nres: 
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We’re looking 
TOF... 


ENGINEERS 
€ 
OPERATIONS 
CONTROLLERS 
e 


ELECTRONIC 
TECHNICIANS 


to train for 
guided missile operation 
control positions 


Intensive training course in co- 
ordination of guided missile 
launch operations will be giv- 
en successful - applicants. 


Qualified applicants should 
have’ experience or knowl- 
edge in one of the following 
fields: Aircraft Operation, 
Communications or Flight Con- 
trol, Radar, Telemetry, Timing, 
GCA or Navy C.I.C. 


Positions located in Florida 
and outside continental limits 
of the U.S.A. on the Air Force 
Missile Test Range. 

e 
Starting salary $6500-$7500 
per annum, 30% bonus if se- 
lected for out of country as- 
signment. Relocation expenses 
allowable. 

. 


Send resume to: Technical 
Manager, Industrial Relations 


PAN AMERICAN WORLD AIRWAYS, INC. 
GUIDED MISSILES RANGE DIVISION 
PATRICK AIR FORCE BASE, FLORIDA 


scale. Over-all measurements of the 
dial with illuminator are 3%” wide, 
2%” high, and 1%” behind the panel. 
Full information may be obtained from 
the manufacturer direct. 


TRANSISTOR RADIO KIT 

A “do-it-yourself” transistorized ra- 
dio kit is now being marketed by Syl- 
vania Electric Products Inc. especially 
for the hobbyist, experimenter, and 
those interested in constructing their 
own radio gear. 

The kit contains six of the com- 
pany’s transistors, a crystal diode, and 
a 40-page manual including instruc- 
tions for making the radio and 20 
other practical items such as ampli- 
fiers, oscillators, broadcast receivers, 
ham radio components, test instru- 
ments, etc. 

The kit has three 2N35’s, three 
2N94’s, and one 1N34A erystal diode. 
When used in connection with the rec- 
ommended parts, a variety of circuits 
can be constructed. 


TRANSISTOR TESTER KIT 

Kit-Tronics, 2315 Hendola Drive, 
N. E., Albuquerque, N. M., is now 
offering a transistor tester which is 
available in either kit or wired-and- 
tested form. 

The Model TT-2 features a 454” two 
per-cent meter and +1% precision 
components. The ranges include cur- 
rent gain beta 0-100 and 0-300, an ex- 
panded alpha scale .50 to .99, and. leak- 
age. The unit measures p-n-p and n-p-n 


transistors as well as crystal diodes. 
It is self-contained, self-calibrating, 
and operates on inexpensive flashlight 
batteries. 

In kit form the panel comes 
punched, lettered, and finished. Com- 
pleted step-by-step, easy-to-follow as- 
sembly instructions plus operating pro- 
cedures are included in a 17-page 
manual which accompanies the kit. 

Write the company for full informa- 
tion on the tester in either kit or 
wired form. 


CAR RADIO TRANSISTOR 

Sylvania Electric Products Inc. has 
introduced a new hermetically sealed 
power transistor which has been espe- 
cially designed for auto radio receiver 
applications. 

Designated as the 2N242, the new 
transistor is competitively priced with 
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OB2 ..... 2. Ly Int ye “pgs -$0.85 44 eeces $1.25 
SEPA 10s BBONRES 2. cee -75180 coos 2.78 
SEPT .... as We2s08 3.75 Seon esos 2.25 
6j6w ... x WE249C .. 3.75]872A .... 2.75 
6SN7GTB. . 791803 ..... 2.2818020 .... 1.50 
FL-8-A FILTER—1020 Cycle—like new.....++. $1.95 
10 HY 400 MA Choke Herm. Sealed......... $4.88 
NT-6 Storage Battery 6V. 4 Amp Hrs. ea...... $1.95 


TERMS: Cash with order or 250% deposit—balance 
C.0O.D. Net 10 days to rated accts. a prices net 


Mail AUD ADIO Service, nen 
m7 Zon 54 tial, it oO. K. ee 74 
$1 ly until $6 is paid. Othe wise | return t 


COAXIAL CONNECTORS 


83- sap . i 7 83-1SPN. a UG-58/U. .$O. $5 
83-1 . 0/83-1T ... 73 o 5S8A/A. 

83- in eee +2 83-168... .12]uU “38/0. . és 

83-1) .... .73)83-185 ... .12]/UG-260/U. .65 

83-1R .... .40)UG-21BU. -85/UG-274/U. 1.95 

83-1SP ::: .401UG-23BU. 110 290/U. .65 


SWISS PRECISION JEWELERS 
SCREWDRIVER SET 
6 Sizes from 3 to 8 (212”-31%4”) Each has $1, 69 
Swivel top. . » sss sob os00 vane 6.00 Set of six 


MIDGET PRECISION JEWELERS PLIERS 


Five types—flat, round, sni Tees diagonal cutters 
& end nippers. Sizes 4” “2 434", Complete $4, 95 
in plastic Tool Roll. Imported...... per kit 
LITTLE GIANT FIRE EXTINGUISHER. Ideal for work- 
shop, car or home. Safe for Electrical fires. Aerosol 
Pressure Can, push button action. q 
4 for $5.00; ea. 
ICA Deluxe 
SIGNA-TONE 
Mode 1 4300 


Brand New Audio Oscillator & 
Doan prenttn Set. Reg. $1. 95 
net $15.75. ..Our Price 


6 volt DYNAMOTORS Mfd. by Westinghouse 
Re 


moved from Equip. Guaranteed like new 


senate. 
Input 5.6VDC Output 600V @ 155MA... ho oe 
Input 5.5VDC Output 380V @ 340MA. .$16.95 
SIGMA 4F 8000 OHM gmp yah RELAY. Pulls in 
at 1.6 MA release at .75 MA SPDT 2 AMP contacts 
uiabraa from new equip. guaran nteed...... s 
0-500 DC MICROAMMETER 212” Rd. Sun Mfg. 
$4.30 ea. 
0-1 MA DC Sots pager aaicad 31” Rd. DeJur Model 
BED. GOS: Goes ooh xccccs cease rebeess $4.95 
— MA DC MILLIAMMETER 3” Rd. DeJur Model 
310 $3.35 


Sav? TUBE SPECIALS Guorantees 


BB-54A Storage Battery 2V. 20 Amp Hrs. ea.. .$1.95 


SEND FOR FREE BARGAIN BULLETIN 


F.O.B. warehouse, Arket 7-3999 


LECTRONIC DISTRIBUTORS 
727-29 ARCH STREET 


Philadelphia 6, Pa. 


TELLS HOW TO 
ANSWER RADIO 
T.V. QUESTIONS 


LRADIO 
s SERVICE LIBRARY 


pw HERE IS LATE INFORMATION IN A 


HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 


AUDELS T.V. RADIO 
SERVICE LIBRARY- 
Highly Endorsed — Over 1500 
Pages—1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends. 

INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A. 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 

ASK TO SEE IT! 

IT WILL PAY TO KNOW— 
The Basic Principles—Con- 
struction—Installation—Oper- 
ation—Repairs—TroubleShoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials—How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 
cludes Ultra High Frequency 
—Valuable for Quick Ready 


$ 
comptere Reference and Home Study. 


VOLUMES = o*ioyureelt 


7 DAY TEST—PAY ONLY $1 A Month 


pe---------- MAIL ORDER: 


DE Publishers, 49 W.23 St.,| N.Y. 10, N. 


+ A ‘bY gf 
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the components it replaces. Its use 
eliminates the vibrator, power trans- 
former, and associated components in 
auto sets. Operating at 12 volts, the 
2N242 provides 2% watts of class A 
output with less than 5 per-cent har- 
monic distortion. 

The transistor also has applications 
in’servo-amplifier and communication 
equipment where high-powered tran- 
sistors are required and in military 
and industrial control equipment. 


RECHARGEABLE BATTERY SET 

The Radio Receiver Division of Gen- 
eral Electric Company, 1285 Boston 
Ave., Bridgeport, Conn., has just re- 
leased a new all-transistor pocket ra- 
dio which is available with recharge- 
able batteries good for 10,000 hours of 
use. 

Featured with the recharger carry- 
ing case aS an accessory are two nick- 
el-cadmium rechargeable cells which 
fit into the radio in place of standard 
mercury or carbon penlite batteries 
and can be re-energized as many as 
200 times, simply by plugging into an 
a.c. house outlet overnight. The radio 
will operate while recharging, if de- 
sired, and will play an average of 50 
intermittent hours per charge at me- 
dium volume level for a total of 10,000 
hours. 

The set measures 6%” x 314" x 13%” 
and weighs only 20 ounces including 
batteries. It uses six transistors, 
which will drive a speaker at good vol- 
ume or can be used with earphones 
for private listening. 


LOW-RANGE OHMMETER 

Chicago Industrial Instrument Co., 
865 N. Sangamon St., Chicago 22, IIl., 
is now offering a portable instrument 
capable of measuring extremely small 
values of resistance. 

The Model 55 “Centi-Low” ohmme- 
ter can be used for detecting shorted 
windings in transformers, motors, and 
generators; for locating faulty solder 


t 


connections; poor switch and relay 
contacts; poor grounds; and other low 
resistance circuit troubles. 

There are two ranges in this instru- 
ment: .01 ohm low, .5 ohm center, and 
5 ohms high; and .02 ohm low, 5 ohms 
center, and 50 ohms high. Power is 
Supplied by an internal dry battery or 
in continuous service the instrument 
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We're specially geared to supply the needs of smal! and 
e INDIVIDUALLY large service organizations and dealers, as well as a GUARANTEED 


BOXED IN turers of electronic eqvipment. Our tubes are tested 
extreme care. Every tube we ship is GUARANTEED to ba FOR 
HANDSOME **GOOD”"’ even on supercritical new automatic ‘‘Do-it-Your- 
self’’ Tube Testers! That’s why every ‘“‘STANDARD”’ tube 
CARTON you buy can be TRUSTED to give dependable, long lasting 0 N £ Y E A e 
performance that avoids costly callbacks and builds good will! 


Type Each | Type Each | Type Each | Type Each |] Type Each | Type Each | Type Each 
0A2 $.89 | 3BE6 -51 | GARS -43 | 6F6GT .65 | 7AD7 1.05 | 12B4 -68 | 25AV5 .95 
0B2 -88 | 3BN6 -99 | 6AS5 -55 | GH6GT .56 | 7AF7 -64 | 12BA6 .50 | 25BQ6GT 
0c3 -94 | 3BY6 -55 | GAS7G 4.50 | 6J5GT -44 | 7AG7 -64 | 12BA7 66 \. 
0D3 -90 | 3BZ6 -55 | 6AT6 -42 | 636 -68 | 7AH7 64] 12BD6 .52 | 25L6GT .53 
1A5 -49 | 3CB6 -60 | GAU4GT .74 | 637 -70 | 7AI7 -70 | 12BE6 =§=.52 | 25W4GT .53 
{A7GT  .67 | 3CF6 -64 | GAU5GT .85 | GK6GT .45 | 7B4 -54 | 12BF6 = .50 | 2525 .64 
1AE4 -90 | 3CS6 -56 | GAUG6 -47 | 6K7 .70 | 7B5 52 | 12BH7 .72 | 25Z6GT .46 
1B3GT .79 | 3LF4 -76 | 6GAV5 -94 | 6K8 -75 | 7B6 -52 | 12BQ6 1.03 | 30 .64 
1H4 -41 | 3Q4 -66 | GAVE -42 | 6GL6G .88 | 7B7 -58 | 12BY7 = .77 | 3247 91 
{H5GT .51 | 3Q5GT .72 | GAX4 -72 | 6L6GA = .88 | 704 1.05 | 12BZ7 -76 | 35A5 55 
136 93 | 384 62 | 6B4 60 | 6Q7GT .54 | 7C5 56 | 12CA5 59 | 35B5 54 
1L4 62 | 3V4 62 | 6B8G 93 | 6R7 75 | 7C6 50 | 12J5GT .48 | 35C5 54 
IL6 66 | 4BQ7A 92 | 6BA6 50 | 6S4 52 | 7C7 58 | 1237 50 | 35L6GT .52 
1LA4 83 | 4B2Z7 1.09 | 6BA7 65 | 6S8GT 75 | 7E5 85 | 12L6 58 | 35W4 43 
ILA6 80 | 5AM8 59 | 6BC5 58 | 6SA7GT_ .57 | 7E6 65 | 12Q7 62 | 35Y4 48 
ILB4 82 | 5AN8 94 | 6BC7 8 | 6SC7 -63 | 7E7 85 | 12SA7GT .57 | 35Z3 48 
1LC5 79 | 5AQ5 5! | 6BDS5SGT .98 | 6SD7 55 | 7F7 -69 | 12SF5GT .65 | 3524 48 
1LC6 79 | 5AT8 90 | 6BD6 54 | 6SF5GT .65 | 7F8 97 | 12SF7 75 | 35Z5GT .43 
ILD5 79 | SAV8 90 | 6BE6 52 | 6SF7 -75 | 7G7 85 | 128G7 59 | 39/44 59 
{LE3 79 | 5BK7A 98 | 6BF5 66 | 6SG7 -55 | 7H7 62 | (2SH7GT .67 | 42 47 
ILG5 79 | 536 68 | 68F6 43 | 6SH7GT .52 | 737 85 | 12SK7GT .55 | 43 58 
1LH4 79 | SR4GY 1.00 | 6BG6G 1.47 | 6SJ7GT .52 | 7K7 85 | 12SL7GT .66 | 45 55 
1LN5 79 | 5T8 85 | 6BH6 64 | 6SK7GT .56 | 7L7 85 | 12SN7GT .59 | 4525 55 
1N34 89 | 5U4G 49 | 6BJ6 53 | 6SL7GT .68 | 7N7 62 | 12SQ7GT .46 | 46 71 
IN5SGT 64 | 5U8 -86 | 6BK7 -97 | 6SN7GT .59 | 7Q7 .62 | 12SR7 50 | 50A5 55 
(N48. «50 | 5V4G_~—s«.82- | GBL7GT .94 | 6GSQ7GT .46 | 7R7 70] 12V6 52} sops 52 
N64 -75 | 5V6GT .52 | 6BNG6 -98 | 6SR7 -46 | 787 90 | 12W6 63 50C5 (52 
1R4 -86 | 5X8 .83 | 6BQ6GT 1.03 | 6T8 85 | 7V7 -92 | 14A7 58 50L6GT .56 
IRS 62 | 5Y3G 42 | 6BQ7 -93 | 6U4GT 61 | 7W7 99 | I4AF7_ .68 50X6 36 
1S4 67 | 5Y3GT 43 | 6BY5G  .85 | 6U5 «72 | 7X6 62 | 14B6 50 . 
1S5 52 | 5Y4G 431 6BZ6 .55 | 6U8 86 | 7X7 80 | 14B8 70 | 55 +52 
iT4 62 | 6A8GT 68 | 6B2Z7 1.09 | 6V3 1.09 | 7¥4 45 | 14C5 84 | 56 -52 
1U4 62 | 6AB4 51 6C4 41 |] 6V6GT .50 | 724 50 | 14C7 69 | 57 -52 
1U5 52 | GAC5GT .8! 6C5GT .60 | 6V8 -85 | 12A6 60 | 14E6 69 | 58 64 
iv 48 | 6AC7 90 | 6CB6 57 | 6W4GT_ .50 | 12AL5 44 | 14E7 84 171A 65 
iv2 46 | 6GAF4 1.10 | 6CD6G 1.50 | 6W6GT .63 | 12AQ5 52 | 14F7 69 | 75 51 
1X2A 79 | GAGS 59 F6 6X4 .40 | 12AT6 53 | 14F8 99 | 77 59 
2A7 69 | 6AH4 69 | 6CG7 65 | 6X5GT  .40 12AT7 75 14H7 66 | 76 49 
2B7 79 | GAH6 89 | 6CLE 96 | 6X8 81} 12AU6 47 | gy7 85 | 78 49 
2X2 1.42 | 6AKS5 1.05 | 6CM6 70 | 6Y6G 64 | 12AU7 62 14N7 76 | 80 49 
3A4 51 | GALS 46 | 6CN7 70 | 6ZY5 60 | 12AV6 42 1407 63 | 83V 5 
3A5 90 | GAL7GT .99 | 6CS6 56 | 7A4/XXL 12AV7 87 61 
3A8GT .95]| GAM8 .95] 6CU6 1.15 58 | 12Aw6 .85 | '4R7 —— -85 | 85 
3AL5  _—-.47: | GANS 95 | 6D6 .62 | 7A5 70 | 12Ax4 72 | $487 81] 11723443 
3AU6 -51 | 6AQ5 .52 | 6DE6 -58 | 7A6 .56 | 12AX7 .67 | 19BG6G 1.53 | 117N7_ 1.30 
3AV6 -42 | 6AQ6 -46 | GES .71 | 7A7 .53 | 12AY7 2.14 | 19T8 .86 | 117Z6GT .74 
3BC5 -59 § 6AQ7 75 '6F5GT .54 1 7A8 -56 | 12AZ7 .77 1 24A -40 | 807 1.10 
i We'll pay. shivers charges on all orders anywhere in U.S.A Latin Note: 
FREE POSTAGE by in full. Please include 25% SE HABLA 
deposit with c.o. D. orders. Minimum order $5.00. ESPANOL 


CT AN DAT | ELECTRONIC TUBE CO. 
| 1 ean eater pre rane rane aarereEryricnmaRR — ean eater pre rane rane 


OVER 97,000 TECHNICIANS HAVE LEARNED 
HOW TO GET THE MOST OUT OF : for AM 
BASIC TEST EQUIPMENT =, FRe-rv 


é s @ s e e 9 

Servicing by Signal Substitution’ / °°” — 

A ENE, UPTODATE, Tate EDITION  Sionat” . < S\ Jony 40F 
The Modern, Simplified, Dynamic Approach to f Substitution aE Na 0 


all Receiver Adjustment & Alignment Problems bog erp 

: ; at will help, 
%& Nothing complicated to learn ; ~ : fat you redouble. 
%*% No extra equipment to purchase 3 sere the value of 
* Universal .. . non-obsolescent . , re your basic test 
%& Employs only Basic Test Instruments i 4 eae nt thang equipment. 


Ask for “S.S.S.” at your local Radio 
Parts jobber or remit 40¢ in small 


stamps or coin directly to fac b 
w to feptory. PRECISION APPARATUS COMPANY. 


70-31 84th STREET,,GLENDALE 27, L. 1I., N. 


20 
YEARS 
OLD! 


He’s already an 


ELECTRONICS 
ENGINEERING 
DESIGNER 


Out of high school just 2 years ago, 
this young man has already started 
a fascinating, highly rewarding 
career in electronics engineering. 
No matter whether you are now 
18 years old—or 28—a 26-month 
Embry-Riddle education will pre- 
pare you for a quick start in this 
lucrative professional field. 


Electronics Engineering Design 
course concentrates on essential 
technical studies and practical pro- 
jects. With the aid of top flight 
Embry-Riddle instructors you'll 
master many absorbing fundamen- 
tals - - - Microwaves and Radar, 
Servomechanisms, Industrial Elec- 
tronics and Television, to mention 
a few of the subjects. 


The demand for trained engineers 
is greater than the supply—and 
will be for years! So take the first 
step now—mail this coupon. And 
remember, study and play in 
Miami’s perfect year-round climate 


is stimulating and exciting. 
FOUNDED 1926 


SCHOOL OF AVIATION 
Training Authorized under G.I. Bills 


GE MAIL THIS COUPON TODAY @® ~"— 


DEAN OF ADMISSIONS, Dept. 77 

Embry-Riddle School of Aviation, Miami 30, Fla. t 

i Without obligation, please send FREE and postpaid f 
full particulars. 

OD ELECTRONICS ENGINEERING DESIGN é 

§f 0 AERONAUTICAL ENGINEERING DESIGN] 


i Address oe os i 


NI os. cibcnctcoubaaiocatianaaiy wiporevsbicciee ne es q 
L am a (check one) O veteran O non-veteran 
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can be powered by an ‘external power 
supply. 

The instrument measures 7” x 5%" x 
3%”. Full details are available on re- 
quest. 


MATCHED MIDGET PLIERS 

Plomb Tool Company, 2205 Santa Fe 
Ave., Los Angeles 54, Calif. has 
added six matched midget pliers to its 
“Proto” line of service tools. The new 
units were developed especially for 
electronics workers; radio, television, 
and electric technicians; hobbyists; 
and experimenters. 

The pliers are forged from special 
steels. The cutting edges are induc- 
tion-hardened and the jaws have been 
narrowed for reaching into restricted 
places. Matched, wide-opening handles 
are shaped to fit snugly into the palm 
of the hand and provide high leverage 
and good “feel.” All six of the pliers 
have red plastic “Handeze’’ grips. 
Lengths range from 4” to 4%”. 

EMC TRANSISTOR CHECKER 

Electronic Measurements Corpora- 
tion, 280 Lafayette St., New York, 
N. Y., has recently added a low-cost 
transistor checker to its line of test 
equipment. 


The Model 210 is housed in a rugged, 
molded Bakelite case. It will check all 
p-n-p and n-p-n transistors, measures 
gain in three ranges, and measures 
leakage on a two-color “poor-good” 
scale. The instrument will also check 
crystal diodes. 

The unit comes complete with bat- 
teries. It is currently available in both 


kit and wired-and-tested form. Write 
the manufacturer direct for prices and 
additional information on this instru- 
ment. —30- 


F, LIKE the author, you have ever ex- 

perienced difficulties with warped and 
loose fitting plastic calibration grids on 
your scope, perhaps the following idea 
will be of interest. 

The author recently assembled a 
Heathkit Model O-10 scope and was not 
satisfied with the way the green plastic 
calibration screen was expected to re- 
tain its shape and position throughout 
the life of the instrument without some 
means of rigid suspension. Since wood 
is non-magnetic and can be easily ce- 
mented to plastic, it was decided that a 
wooden embroidery hoop could be cut 
to size and bonded to the screen for a 
press fit into the felt-lined CRT front 
support. The hoop, which can be pur- 
chased at most dimestores, was meas- 
ured and cut as shown in the diagram 
to the right. 

Since the temperature changes and 
the absorption of moisture by the plastic 
will cause the screen to pull away from 


The re-inforced screen in place on scope. 


SCOPE CALIBRATION GRID 
BY JAMES F, SUTHERLAND 


the ring if they are not securely bonded 
together, a generous amount of Duco 
cement should be used. After the glue 
has dried for two or three days, the 
screen can be painted with flat black 
paint to make it inconspicuous, and 
then be pressed into place with the 
wooden ring toward the inside. 

The photographs show the inside face 
of the screen with the attached wooden 
ring and the completed job. It cannot 
twist or warp when mounted in this 
fashion. Try it out! 


be 3 


5 


3 


ee iy 


SPLICE 1S GLUED AND HELD 
TOGETHER WITH THREAD UN- 
TiL THE GLUE ORIES 


Details for making screen retaining ring. 


Plastic grid with wooden retaining ring. 
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"CORRECTING TELEVISION PIC- 
TURE FAULTS" by John Cura & Leon- 
ard Stanley. Published by Iliffe & 
Sons Ltd., London. 66 pages. Price 
3s 6d (approximately 60 cents plus 
postage). Paper bound. 

This book contains over 150 “Tele- 
Snaps” showing various faults as re- 
flected on the screen of the picture 
tube. The various types of faults are 
dealt with under sectionalized head- 
ings. The cause of each fault is clearly 
explained, first in simple non-technical 
language and then in greater detail 
for the professional technician. 

Although the authors are writing of 
the British system, practically all of 
the material in this little book is ap- 
plicable to U.S.-built television re- 
ceivers as well. 

* * + 
"INVERSE FEEDBACK" by Alexander 
Schure. Published by John F. Rider 
Publisher, Inc., New York. 47 pages. 
$.90. Paper bound. 

This is the 15th book in this pub- 
lisher’s “Electronic Technology Series” 
and deals with the principles and ap- 
plications of inverse feedback as ap- 
plied to various electronic devices. 

The text material is written for the 
student, technician, and engineer. Re- 
view questions throughout the text 
make the book suitable for home 
study. 

* * * 
"INTRODUCTION TO OPERA" edited 
by Mary Ellis Peltz. Published by 
Barnes & Noble, Inc., New York. 332 
pages. Price $1.65. Paper bound. 

This guidebook, sponsored by the 
Metropolitan Opera Guild, contains 
plot summaries and titles of the lead- 
ing arias for some forty well-known 
operas. Of particular interest is the 
list of opera recordings and an evalua- 
tion by C. J. Luten as to the accept- 
ability of the performance and the 
technical quality of the recording. 

Most of the operas included in the 
Met repertoire in recent years are 
covered. b 

* * * 
pELEMENTS OF PULSE CIRCUITS" by 

F. J. M. Farley. Published by John 
Wiley & Sons, Inc., New York. 143 
pages. Price $2.00. 

Here is another one of Methuen’s 
“Monographs on Physical Subjects,” 
this one addressed primarily to phys- 
icists and research workers who wish 
to obtain an introduction to such sub- 
jects as integration and differentiation 
of waveforms, limiting, square-wave 
generators, trigger circuits, time base 
generators, and pulse amplifiers. A 
familiarity with ordinary tube circuits 
and radio practice has been assumed. 


November, 1956 


CROWN 


Professional Tape Recorder 


p anearmemsassersseaiiben ns 


meets more 
top professional 
standards than any 
other tape recorder! 


CROWN IMPERIAL 


Breaks Sound Barrier! Breaks Price Barrier! 
Breaks Service Barrier! 


A COMPLETE HI-Fi PACKAGE 


3-Speed Recorder 10” Reel Facility 
20-Watt Micro-Linear Amplifier 
2 Channel Mixer Monitor Speaker 
Exponential Curve Equalizer 


Dual or §$ complete 
Full Track 449°° with case 
Write for literature. 

Address Dept. RN-1i 


Specifications... 


SPEEDS e¢ THREE MOTORS e MEETS NARTB STANDARDS e 


"MICRO-LINEAR" HEADS e THREE 


"MICRO-SYNC" TIMING e STRAIGHT LINE THREADING ¢ 4 DUAL LIGHTED METER 


© MAGNETISM BRAKING e PERFECT ERASURE #¢ CATHODE FOLLOWER OUTPUT 


INTERNATIONAL RADIO & ELECTRONICS CORP. 


ELKHART, INDIANA 


BARGAIN TV LEARN TV SERVICING 


SERVICEMEN! 


UHF—COLOR—VHF 


Master the latest, up-to-the-minute 
TV and Color TV developments. 
You can Earn to $5,000-$10,000 a year in TV serv- 
icing after a few short months. Education or age 
is no barrier. Find out how you can EARN 
WHILE YOU LEARN in our big Shops and Labo- 
ratories. You work with the latest equipment. 


HUNTING ? 


Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO. 


Waste no time with Non-Essentials, Math or De- 
sign Theory. Complete information in our new 
FREE booklet. Address Dept. 11-56-R. Approved 
for veterans. Free Placement Service. 
WESTERN TELEVISION INSTITUTE 

341 W. 18th St. Los Angeles, Calif. 
a ee eh 
Mail me information about training. 
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BRAND NEW RECEIVING TUBES 


Top Quality—Iindividually Boxed 


Terrifically LOW PRICED! 


Send TODAY for Complete Catalog 


ZYTRON TUBE COMPANY 
220 West 42nd St., New York 36, N. Y. 


Gigantic 


SURPLUS SALE 


ARMY GEIGER TUBE 
e Finest beta-gamma precision radiation detection 
tube. Makes ultra sensitive uranium prospector 
Geiger Counter unit worth $100.00. Full instruc- 
tions for constructing efficient counter-detector 
using tube plus few i 
Cost $8.50 SALE, $1.39 Ppd. 


ULTRA-VIOLET (Black light) TUBE 
e Conduct fascinating fluorescent glow experi- 
ments with this tube in your home laboratory. 
Operate on 110-v thru resistor. Full instructions. 
Rocks and minerals glow brilliantly under black 
light. oan valuable mineral deposits. 
Cost $2.50 SALE, 49¢ Ppd. 


LARGE AC SELSYNS 
e Finest large 110-v 60-c powerful 2 
Selsyns. Marvelous for experimental 
use. Make wonderful wind direction va 
weather units. Transmit mechanical oe 


motion electrically. Run on small AC 


generators, etc. Many uses. Size 4”x 
6”. Wt. 8 Ibs. each. Runs directly off 
110-v 60-c. Govt. cost $79.50 each. 
SALE, $1 Ua 
Ppd. or 
TROT 


8.00 each 


SPECIAL OF THE MONTH 
dogeiees RECTIFIER 


e New G.E. -v 60-c selenium recti- 
fier unit. wil? supply DC voltage for 
laby. work, signaling, power supply 
systems, experiments, radio and 
test benches, 
e Furnishes pure, well filtered direct current adjust- 
able from 25 210-v. Also AC voltage adj. from 
attractive cabinet. Rough and fine 
peg ge 


Govt. Cost over $200 SALE, $15.61 F.O.B. 


BOAT & TRUCK ELECTRIC WINCH 
sepia” <= from 6 or 12-v battery 
ver 1000-ib. capaci 
+ Soeur ‘ul expensive fully re- 
versible Govt, ball bearing motor / 
with built-in 100-to-1 ratio pre- 
cision reduction gear. Gives 
a powerful pull on winch ‘S 
cab 
e Hundreds of applications. Mount on 
boat trailers, boat docks, raising an- 


e Ideal for trucks, farm equipment 
trailers, industrial uses. Cuts labor 
,, 7; "x 


12 ”. Drum holds 40’ 1%” r 

oo. cable. Orig. Govt. Cost over 

F.O.B. Lincoln .....e+ee+0+- $46.71 

SURPLUS CENTER Buys | (Prepaid) 

e Gear Reduction Unit 85 to 1 ($66).......- 8.91 
e Govt. Weather Unit agi Spa cccccccececs 18.71 
e 6-Volt Electric Winch 5O). eee eccees 48.71 
e Power Plants (110-v 60. “Cc sooo cocccce 149.50 
e Weston 0-100 Amp DC Meter........ S.71 
e G.E. 0-300 Amp DC “ eco oeeveceane 6.89 
e Triplett 0-15 Amp DC “Meter coesooece 3-91 
e Triplett 0-50 Volt DC 5 saeveno-« 3.96 
e Simpson 0-120 M.A. RF Meter........++ 6.91 
e Westinghouse 0-35 DC ‘Meter a2ecces 3.91 
e G. 210 VA Variac tomy eeesccces 39.20 
e Handset Holders Screw on —< ser ecccoces -91 
e Edwards AC-DC Bell ($3.75)....... e -79 
e Laboratory Sensitive Relay (ii. ges 2.37 
e Relay Spring Adjusters ($2.5 -97 
e Relay Gram Gauge ($7.50 a. 2.91 
e Machinists Calipers, lis! shed, stainless... 2.94 
s oe Line Test Phone Unit ($250)... 24.95 
e il to 20-c Telering ($70)........... 91 
* Federal Dual =. “Repeater ($150)... 19.76 
e Wire Chiefs Test Bo: ($175)... eee eeee .72 
e A.E. Step-by-Step Switch ($105)........ 15.89 


PERSONNEL CARRIER MOTOR 


e Amazing buy! Use for golf cars, 
factory personnel es boys auto, 


rque. ‘Shaft Maaat 150-300 
instr. Easily reversible. Sy 34 Ibs 
Gov't cost over ‘0 SA 


GEAR-HEAD MOTOR 
e Brand new. Will operate air damp- 
ers, valves, remote boat steering, 
window and door locks, garage doors. 
egg’ tuning, rotate antenna ar- 


, $19.46 F.O.B. 


=» 


Ay rpm all ball-bearing motor driving a worm 
gear, rotary double shaft. Very Fi cae pom due - high 
(1000 to 1) reduction woe is oe 

w 6 te Devoe & to 
limit swit ches to. control 
. sw es to control travel limit. ——- 
dble. shaft 56” dia. Overall dimensions 9’’x 4”. 
Marvelous equipment buy. Govt. cost over $100. 
EE: Seige Be oo iw aw bes de > 0:0. '9.0.04 a $8.72 Ppd. 
WESTON INDUSTRIAL ae TESTER 
¢ Elaborate expensive labora 


ster. 
Model 0Q2. Test hundred: a = 
trial, home receiver, TV, etc. es “Tactadine wars 


”. Three precision 
m ers, etc. Works =e AiG. “4 60-c. Full 
instructions. Slightly bar 71K fa Sy 35 Tos. 
Govt. cost over $100. $14, “901 F.0 8. Lincoln 


rectifier Usefi in iy. control circuits. 
— application, voltage applied to input will pro- 
rhe ge for motor or ae operation at out- 
“tor yaad of Servo-Seisyn circuits, etc 


ti i ee 
"% 
Gov C 


t. Cost Reds “si50. SALE, $6.96 Ppd. 


DIAL TELEPHONE 


e Genuine Kellogg standard dial tele- 
phone. Will work on any modern sys- 
tem either as — phone or as remote 
a — 


1 ircuit, sig- 
aa bells. Easy > ound. “Complete with cord. is 
List $30.50 SALE, $13.91 Ppd. 

ORDER FROM AD or write for big new 
Foods) hand-electric wale,” of may Motors, sporting 
good: ind-electri S, watches, etc. w 
except where stated ‘ eli pledunineaed 

‘Nationally knownn_-World famous’”’ 


853 ‘‘O’’ St., LINCOLN, NEBRASKA 
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Although mathematical statement is 
used occasionally for brevity and pre- 
cision, the approach is mainly non- 
mathematical, the emphasis being on 
a direct understanding of the physical 
principles involved. 
oe * * 

"INTRODUCTION TO DISTRIBUTED 
AMPLIFICATION" by Dr. Harry Stock- 
man. Published by SER Co., 543 Lex- 
ington St., Waltham, Mass. 240 pages. 
Price $2.90. Paperbound. 

Electronics engineers who are con- 
cerned with the operation and design 
of distributed amplifiers will find 
much useful reference material in this 
volume, the second edition of a work 
previously published in 1954. Mathe- 
matical theory underlying D-amplifier 
design is included along with informa- 
tion on network synthesis methods. A 
comprehensive bibliography of 450 se- 
lected literature references completes 


the presentation. 
* oe ok 


“TELEVISION ENGINEERING PRIN- 
CIPLES AND PRACTICE" by S. W. 
Amos and D. C. Birkinshaw. Published 
by Philosophical Library, New York. 
272 pages. Price $15.00. Vol. 2. 

This is the second volume of a text- 
book on television engineering written 
primarily for the engineering staff of 
the British Broadcasting Corp. and in- 
tended to provide a comprehensive sur- 
vey of modern television principles. 
This volume describes the fundamental 
principles of video frequency ampli- 
fiers and examines the factors which 
limit their performance at the ex- 
tremes of the passband. A wide va- 
riety of circuits is described and par- 
ticular attention is paid to the use of 
feedback. There is a section dealing 
with the special problems of camera- 
head amplifiers. 


* ES * 

“APPLIED ELECTRICAL MEASURE- 
MENTS" by Isaac F. Kinnard. Pub- 
lished by John Wiley & Sons, Inc., 
New York. 600 pages. Price $15.00. 

One of the General Electric “Engi- 
neering Series,” this is a reference 
book intended to cover broadly the 
basic principles of commonly employed 
electrical measurement devices and 
their application to the measurement 
of electrical and non-electrical quanti- 
ties. Sufficient theory is given for an 
intelligent application of the principles 
involved to be made. Liberal refer- 
ences are included so that those who 
wish may make a more thorough 
study. The book will be useful to the 
scientist, engineer, technician, and stu- 
dent alike whenever they have a meas- 
urement problem. 


“CISIN SERVICE "MANUALS" pub- 
lished by Harry G. Cisin, Amagansett, 
N. Y. 

This publisher is now offering six 
new manuals of interest to the service 
profession. Volumes 4 and 5 of the 
“TV Trouble Tracer” cover 1955 and 
1956 receivers respectively. Each of 
these manuals sells for 50 cents and 
contains tube charts on various re- 
ceivers released during the years cov- 
ered. 


Hi-Fidelity AM-FM Radio 


FAMOUS MAKE 


1957 MODEL RCA LICENSED 


SALE PRICE 


@® “59” 


Compl 
Ready to Play 
ere is a complete Hi-Fidelity FM-AM radio made by 
one of the top manufacturers. This_set is_ ideal for 
custom installations, Built-in 14 Watt ppp cern 
push- 5 
built- In AM and FM antennas, phone jack, output jack 


x a 
11 tube set comes complete with ae and magnetic 
phono inputs including a t} — tended range 
speaker. Size 1212 x 712 x 71” 

WEBCOR Intermix—1956—3- ae Disk-changer, with 
Turnover Cartridge & 2 sapphire stylus, $21.95. 
Works with above set. 

Webcor Intermix w/GE Magnetic Cartridge and 2 sep- 
arate sapphire needles. ........+eeeeeeeee% $29.95 
**33°" Diamond needles for above.......+++:+ $14.95 


BRAND NEW—GUARANTEED 
Prompt attention given to mail orders, 
Sen 


d $20 on C.O.D. orders. 
a $S dep. will reserve yours for CHRISTMAS 


UNITED AUDIO CENTER eNecewooo: W. i. 


2 Blocks South of Route 4—LOWELL 8-1264 
5 Minutes from Geo. Washington Bridge 


gee TELEVISION pm 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS RADIO SERVICING 


Television Servicing 


(Approved for Veterans) 
BUILDING AIRCONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALT. 17, MD. 


a ae cae ms ta ina a — og 


~367 FLEXIBLE SHAFT 
For Precision Working . . . 
Hard-To-Get-At-Places! 


Reg. $9.95.... Now 
plus 35¢ p.p. and hdlg. 


This ear flexible shaft with =. 


ewanel 


ne polishing, buffing, slotting, en- 
graving, etchin 
tics. The Flexible Shaft is tamper proof, sealed an 
designed for tog ot oe Can be operated at 
speeds Pp _to to 8000 R PM_ 


“12 Pc. Needle & Warding 
$2: ae 2 


lowing 514 long needle and warding files with high 
test ee qualities: round, flat, knife, square, tri- 
angular. In all textures: fine, medium 
medium coarse, coarse, Comes with polished wood 
handle and new_type steel rip RUCK oo as oe oe 
15¢ ea. for Finest imported 
PRECISION PLIERS 


@ Flat Nose @ Round Nose 


@ Combination a 
@ One Side Flat— 

@ Diagonal aad 

@ End Cuttin Re org Side Round ex 
ipe 

OR JEWELERS, OPTICAL WORKERS, —< 

HOBBYISTS, CRAFTSMEN OF ALL KINDS! 

These superb German instruments are of 

deep-forged, heat-treated high quality tool 

steel, fabricated to most exacting aoe 

zations. All-over ground a polished to 

smooth hard _ surfaces. Sm 


even the most delicate Sp yecta in the hard- 
to-reach corners and angles. Each plier is 
4” long and a veritable gem of precision 
and strength. 


75¢ ea. - all Ls on Lasser a — 


PRECISION "SEREWDRIVERS 

Perfect for jewelers, watch- NEW Mas 

Barres ees” =P Low PRICE” Wl ppd. 
ne 4. 


s. No. 10: 
Knurled Pe grip assures easy handling. Finest 
steel a craftsmanship. A hard-to-beat value 


Send Check or M.O. C.O.D. fee extra, 
MONEY BACK GUARANTEE 


“Scorrmitenslt HOUSE, INC. 
_DEPT. M-253, 611 BROADWAY, NEW YORK 12, N: Y. J 
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The “TV and Radio Tube Substitution Guide,” which 
sells for 50 cents, covers various direct replacements that 
can be made in TV and radio circuits. The “Admiral TV 
Trouble-Indicating Tube Location Guides” covers this man- 
ufacturer’s receivers from 1948 through 1956. The book 
sells for $1.00. 

The final two volumes deal with troubleshooting tech- 
niques. “Rapid TV Trouble Shooting Method” at $1.00 
covers the methods devised by the author to facilitate lo- 
cating the trouble—some of which involve no test equip- 
ment. The second book, “Shoot TV. and Radio Trouble 
Fast,” sells for $1.50 and covers radio receiver circuitry as 
well as television circuit faults. 

a ca ok 


“COMMUNICATION ENGINEERING" by W. L. Everitt 
and G. E. Anner. Published by McGraw-Hill Book Co., Inc., 
New York. 644 pages. Price $9.00. Third Edition. 

This book is noted for its clear, step-by-step analyses of 
the major problems confronting the communications engi- 
neer. In this edition, emphasis is placed on the area which 
must precede the study of all other divisions of communi- 
cation, namely, the fundamentals of linear network analy- 
sis and synthesis, including the use of unilateral elements. 
In order to demonstrate the design requirements which are 
imposed on the linear portions of communications systems 
networks, the book develops both an analysis of various 
types of modulation and the transformation of transients 
from the time to the frequency domain. 

* +. * 


“THE INTERNATIONAL DICTIONARY OF PHYSICS 
AND ELECTRONICS" edited by Walter C. Michels, et al. 
Published by D. Van Nostrand Co., Inc., Princeton, N. J. 
1004 pages. Price $20.00. 

Here in one big volume, prepared by an international 
group of distinguished scientists and educators, are defini- 
tions of most of the principal terms used in classical and 
modern physics, useful not only to physicists but also to 
scientists and engineers in diverse fields who have need 
for information about terms used in physics. The terms 
defined include laws, relationships, equations, basic prin- 
ciples and concepts, as well as the most widely used instru- 
ments, apparatus, and their components. For those who do 
not have an extensive mathematical background, both 
explicit and discursive statements and entries are given, as 
well as definitions of the more common mathematical 
terms encountered in present-day physics. All definitions, 
wherever possible, which have been established or recom- 
mended by professional groups are included. 

* * * 


"SIMPLIFIED RADIO SERVICING BY COMPARISON 
METHOD" by M. N. Beitman. Published by Supreme Pub- 
lications, Highland Park, Ill. 91 pages. Price $1.50. Paper 
bound. 

This is a newly revised edition of one of the author’s 
most popular servicing handbooks. The author outlines the 
simple tests that can be run in order to obtain electrical, 
visual, and. other reactions from radio parts and circuits 
and explains how to determine if the indications thus ob- 
tained are correct for that particular part or stage. 

A comprehensive tube data section has been included so 
the user is independent of other reference works. Sche- 
matics are provided on commercially available equipment 
and it is this material that is used to demonstrate the tech- 
niques advocated by the author. 

The text itself is written in an informal and easy-to- 
understand form. Beginning technicians and those inter- 
ested in stepping up their service output will find this 
manual of particular interest. 

* * * 


"AMPLITUDE MODULATION" edited by Alexander 
Schure. Published by John F. Rider Publisher, Inc., New 
York. 55 pages. Price $1.25. Paper bound. 

This is the ninth book in this publisher’s ‘Electronic 
Technology Series” dealing with the fundamental concepts 
of electronic circuitry. 

The text covers both the basic principles of amplitude 
modulation and some of the methods used to accom- 
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NEW FABULOUS 
MODULAR #2 
RADIO KIT 


ONLY $1 7° 


Complete Kit with 
Tubes, Loudspeaker 
and Ivory Molded 
Cabinet 


Assemble this 
sensitive AC-DC 


Table Model Super 
Heterodyne Radio 


Receiver in less 
than '2 hour 


NO WIRING 
NO SPECIAL TOOLS 
Only a Soldering Iron Required 
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You have read about the Navy’s ‘Project 
Tinkertoy.’ You have heard about ‘Module’ 
construction in military electronic applications. 


This remarkable new pre-fab technique is now 
available to you — for the first time — in the 
first civilian product to feature both: PRINTED 
CIRCUITRY and MODULAR COMPONENTS. 


Here is an exciting opportunity to work with 
one of the latest developments in modern 
electronics and learn about the new, fabulous 
module technique. 


In years to come, every radio, TV receiver, 
test instrument — in fact, every electronic de- 
vice — will be modular constructed. 
Be among the first to assemble a 
modular radio-broadcast receiver! 


Use this convenient order form 


ACT NOW! Send your check or money order 
* today! 10% required on C.0.D 


R & D Electronics Laboratories Inc. Dept. RN-11 

21-28 45th Road, L.1.C. 1, N.Y. 

SOME ss0s5c3 Modular RADIO KIT(S) at $17.50 

1 enclose (] check; [] money order in the sum of §......::cv20. 
(C0 In full payment — postage prepaid. 

[) As 10% deposit for C.0.D. — | pay all charges. 
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PI on. scdacainigds arbi rope Gas eereesy e inansacbsclinel 
raise Ce OR Re! ZONE........ STATE. .... x00 


All Parts Unconditionally Guaranteed 
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STAN-BURN 


FB fo pe 


CATHODE RAY TUBE SPECIAL 


| ONE YEAR GUARANTEE 
Type ~ GE. Type pin 
| $15.80...10BP4.... $10. $30.75...17CP4..... $ . 
19.10...12LP4A... 13. 3.90...17GP4..... 1. 
m.... 26. 24.75...17LP4..... 8. 
18.75...12UP4.... 15. 7.00...19AP4A... 24. 
.. -20CP4A... 18. 
2.10...20CP4B*.. 21. 
6.00...21AP4.... 1 

.. -21EP4A... 
3.50...21EP4B*. . $. 
Pa 1. 


7.00...21MP4.... 26. 
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formers, resistors, condensers, ste. Gute $1.98 — 


50e stare 

S—Famous arene. 
SPECIAL PECIAL 
Pr. $129.95. “379-08 


iast Er. wigs: 95.$169.00 | List 
99.95. 129.00 | List Pr. 79. he 
ake for complete illustrated deta 


KITS 1 We — the following — 
complete line of kits—see | 
Eico QUALITY *ARKAY PRECISE 


All domestic orders will be shipped prepaid for a 
Send us your list. —— by Manu- 


limited time. 


ee aoe —— Number of oo 


watt output, ' 


button switch, 
extra speaker 


controls, built-in an- 


with push 


jack, A Hox treble 


fe and 1-4”), wide range ceramic cartridge with 


PLAYER in carrying case........eeceeeees $13.49 
above with t/over cartridge......... 14.9 


Same as 


4 SPEED—Automatic VM Changer-Dual speakers t/over 
cartridge with sapphire needies, outside controls for 
tone and volume, 3 tube amplifier. in beautiful 2 tone 
rma DORNBTOERD .. osc 0 0.0.0 os 900 0.05 0,0.0 00625 0 
MODEL 856—‘‘H!I Fi’'’—4 SPEED—DELUXE VM AUTO- 
MATIC Changer—Ceramic cartridge with t/over sap- 
phire needies, precision amplifiers—5S14” and 6” 

matching speakers—Palomino tan leatherette case with 
outside controis ...................-++.+- $56.50 


Write for literature and dealer price lists on 
STERLING—MAJESTIC GRUNDIG— MITCHELL — 
PHONOLA-WILCOX GAY and MAJORETTE lines. 
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ooo 6 8 ow so wo oo ww so ww wo wo 


8 T] ati 
Ronette Sonotone or Astatic fli over eartrid $24.5 Ss 
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Sam 
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—4 TUBE yaa a less batteries. .......++- $13.95 
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REAR SEAT SPEAKER KiTS complete with “Griile, 
Wired switch, matching hardware, etc. 6x 9. 5s. 4 
Sx7 


HI-FI PACKAGE DEAL 
Includes: JENSEN K210 SOME Shoe eae 
MATIC CHANGER wi BoANY Wood (Specity 


Value for 


Complete, amy, to figs 
Only 


or your choice of similar units at relative absee 
price. Write for prices. Specify choice of components. 


| DEALERS: i Bh ~~. —, eareee and | 
AFTERS, SUPER 
re E | 
! UNG-SO Ase TT ARKAY K 
| DELCO, Gen. Q 


COMPLETE Til HI-FI rer. “SEND US YOUR LIST 


FOR LOWEST QUOTATIONS ON ANY ITEM. | 
We invite export inquiries —_-< ers. Our piolaoes A de- 
tment tad give specia tion to 
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$2 | 
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. 

| 

I 

| 

I x 


authorized distributors for United Motors, all Delco 
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pt eehations 
All $5.50. | 
_ um order 
i Cata N-11 
rit 2 ence "suBsEcT ‘So CHANGE’ witnour Morice 


RADIO and 
ELECTRONICS CO 


STAN- aURN 


558 CONEY ISLAND AVE. © BKLYN 18 N.Y 
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plish such modulation. The book ex- 
plains the fundamentals of the modu- 
lated signal, modulation amplitude 
considerations, power in the modulated 
wave, improper modulation, asymmet- 
rical modulation, basic design consid- 
erations, and frequency stability and 
linearity. The treatment is non-mathe- 
matical and the text itself is divided 
into six chapters covering the funda- 
mentals of the modulated signal, prin- 
ciples of plate modulation and control 
grid modulation, screen grid and sup- 
pressor grid modulation, cathode mod- 
ulation, and the checking and monitor- 
ing of AM. 

The text is well illustrated with 
schematics and line drawings. 

* co * 
“PICTURE BOOK OF TV TROUBLES" 
by Rider Staff. Published by John F. 
Rider Publisher, Inc., New York. 110 
pages. Price $1.80. Paper bound. (Vol. 
6 Horizontal & Vertical Sync Circuits.) 

Service technicians who have found 
the earlier volumes in this current 
series of help in cutting troubleshoot- 
ing time will welcome the appearance 
of this latest book since it covers the 
horizontal and vertical sync circuits 
which are often responsible for serv- 
icing headaches. 

As with the earlier books, the lab- 
oratory technicians who set up this 
text have used the cathode-ray picture 
tube screen as a diagnostic tool. Pho- 
tographs of the screen with the various 
faults on it accompany the diagnosis 
and cure in each instance. The presen- 
tation is direct, factual, and completely 
practical. 

A careful study of this volume 
should go a long way toward eliminat- 
ing time-consuming and aimless prob- 
ing in the chassis. —30- 
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NOVEMBER 16-17 

New England Radio-Electronics Meeting 
sponsored jointly by the Boston and 
Connecticut Valley Sections of the I.R.E. 
Hotel Bradford, Boston, Mass. Head- 
quarters are Room 1006, 73 Tremont St., 
Boston 8. Further details from R. P. 
Axten, % Raytheon Mfg. Co., Waltham 
54, Mass. 


NOVEMBER 28-30 
International Ozone Technology Confer- 
ence. Sponsored by Armour Research 
Foundation. Details from Joseph J. Ko- 
wal, Conference Secretary, Armour Re- 
search Foundation, 0 W. 35th St., Chi- 
cago 16, Ill. 


NOVEMBER 29-30 
Conference on Vehicular Communications. 
Sponsored by the Professional Group of 
the I.R.E. Hotel Fort Shelby, Detroit, 
Mich. A. B. Buchanan, Detroit Edison 
Co., 2000 Second Ave., Detroit 26, 
Mich., conference chairman. 


Te" request with order, BRAND NEW 
F Ixnos\F FOR LOCAL CONTROL OF RE- 
COMMAND QEAR— oe Cond.! €xcel. Bu “4 
BC-453 RECVR. 5 MC Q 5’er. -$12 
xs Me 80 mews. ., Only 495 

BC-4S5 RECVR. 6-9.1 MC, 


4 ATOR: Excellent cond. 4.95 
BC-442 NTENNA SWITCHING RELAY: 

New, low price 3.49 

raid"? RECEIVER RACK. With’ dhock oe 
a RELA DEER OES tee per aren .50 
DOUBLE XMTR. RACK. With shock mount 2.50 
ALL PLUGS: For SCR-274N or ARC-5. | re 
roe ee a Paha Tigran aes ew,“ bénieal ~ 

E  RECEI ver" coviticd i ae 
Socaes 95 
95 


miy 
18 FT. FLEX CABLE TACH SHAFTS. "i 
control receiver remotely. Spec! 1.95 


COMPLETE SPARE PARTS STOCK ON SCR 
274N & ARC-S GEAR. Don't be shy! Tell 
us yer needs! 


EICO 20 W. Py , co: AMPLIER KIT 
1a eer OR w. I.M. distortion at 


No Cat Ina Bag! 
Prnatacanty Pgs 
Sent Postpaid! 
Y windiviauaiy guaranteed! 
6 . 
7 


ALNICO P.M. REPLACEMENT SPEAKERS 


Brand New and Factory Fresh! 
4-INCH. Lists $2.75. Only..........- $1.45 
S-INCH. Lists at $2.85. Take it for only. $1. ‘ss 
6- INCH. Regularly $3.45. Save and buy 
6xS-INCH. "Lists ‘at $5.10." Now oniy. - -$2-79 
5x7-INCH. Lists at $ 

8-INCH. Lists at $4. $0 Seve Sookt or Only: $3: % 


YOUR OWN CRYSTAL BANK! 


Assorted FT-241 

FT-243. Brand new § 95 
U.S. Govt, surplus. 

Good, useful, — 


frequencies. Special. 
50 ASSORTED CRYSTALS.......+- $5.49 
25 ASSORTED CRYSTALS......... $2.95 


TURN THAT BEAM, BOYS! 
Prop Pitch Motor: The one you've $12 95 
been looking for. Excellent...... s 
BC-INTERPHONE AMPLIFIER: Just the deal for 
your mobile rig. P/o SCR-528. 

New Condition ....cccccsccccscccos s 
All orders FOB Los Angeles. 25% 


deposit 
required. All items subject to prior sale. MIN- 
IMUM ORDER $3.00. 


OPEN FRIDAY NITE TILL 10 ?.M. 
ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


Ww 


e will pay you 
$675.00 cash for 
an AN/ARC-3! 


Similar fabulous prices 
for R-77/ARC-3 & T-67/ARC-3 


Phone us collect 


on ARC-3 components: 


STanley 7-0406 


What else do you have? 


BC-788? [-152? R-5/ARN-72 RT-18/ 
ARC-1? Test Sets TS-? Etc.? 


ARROW SALES, INC., Dept. RN 
7460 Varna Ave., No. Hollywood, Cal. 
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Handy Troubleshooter 
(Continued from page 56) 


will produce the best linearity, bright- 
ness, and width. To do this, insert (in 
series or parallel) the components of 
the checker with C, and R,. Adjust 
the checker for the best picture, shut 
off the power, and insert into the cir- 
cuit fixed components whose values 
match those indicated on the checker 
in combination with Ci and R,. 

The high voltage in some sets may 
be too high, resulting in excessive pic- 
ture brightness and insufficient height 
and width; or too low, resulting in in- 
sufficient picture brightness and exces- 
sive height and width. These troubles 
may be overcome by changing the 
horizontal drive capacitor (10-160 
uefd. in Fig. 3) and/or the screen grid 
dropping resistor or cathode resistor of 
the horizontal output tube. Substi- 
tuting the checker for the horizontal 
drive capacitor and increasing or de- 
creasing the capacitance will decrease 
or increase, respectively, the high 
voltage. Substituting the variable re- 
sistor of the checker for the 6BQ6 
screen grid dropping resistor (R: in 
Fig. 3) not only checks this resistor 
but also indicates the value of the 
fixed resistor that should be inserted 
for optimum high voltage. 

Actually, the circuit of Fig. 3 does 
not normally have a resistor in the 
cathode of the 6BQ6 tube. However, 


one may be inserted to decrease the 
high voltage output. If a resistor is in- 
serted, it should be paralleled by a 
capacitor—the values should be about 
100 ohms for the resistor and 1 efd. 
for the capacitor. The best values are 
found by using a substitution box. (In- 
sert a 1 wfd. capacitor across the ca- 
pacitance terminals of the checker to 
begin with.) 

Before making any of the preceding 
changes, a milliammeter must be in- 
serted in series with the 6BQ6 cathode 
to make sure that the normal tube 
current is not exceeded. Generally 
speaking, a current of 100 milliam- 
peres or less is required for the 6BQ6 
and other horizontal output tubes; the 
lower the current, the better. 

Ringing in a yoke is noted by the 
appearance of dark and light vertical 
bands on the left side of the raster 
which gradually diminish in strength 
as they approach the center of the 
screen. It is caused by the absence of, 
or an incorrect, yoke resistor-capac- 
itor network. It may also be a de- 
crease in yoke or flyback transformer 
efficiency or faulty damper tube. 

To eliminate ringing originating in 
the horizontal yoke, substitute the 
variable capacitor of the checker for 
the yoke balancing capacitor (68 uzfd. 
in the yoke circuit of Fig. 3) and in- 
sert the potentiometer in series with 
it. Vary both components for mini- 
mum ringing and substitute fixed com- 
ponents when the optimum values are 
determined. 


a an in hi-fi 


GET THE MONEY-SAVING 1957 


ALLIED CATALOG 


SEND FOR IT 


_. Here’s Pg complete money-saving guide : 
_ to Hi-Fi. Shows you how to select a cus- ~ 
_ tom Hi-Fi music system for your home at 
*. no more than the cost of an ordinary iJ 
*. phonograph. Tells you what to look for 
_ and how to save money. Offers the world’s =~ 
- largest selection of complete Hi-Fi sys- 
' tems as well as individual amplifiers, 
~ tuners, changers, speakers, enclosures and 
accessories. Want to build-your-own?— 
see the famous Hi-Fi KNIGHT-KITS. For 
everything in Hi-Fi—for ever ything in Elec- 
>, tronics, get the FREE 1957 ALLIED Catalog. 


ALLIED RADIO CORP. Dept. B-116 


F 100 N. Western Ave., Chicago 80, Ill. ! 
® (© Send FREE 1957 ALLIED Catalog ; 
' Name . 
Address : 
City, Zone. State. ] 
Eonage  tecisare * i 


your own business! 


The future is YOURS in TELEVISION! 


A fabulous field—good pay—fascinating work—a 
prosperous future in a good job, or independence in 


Coyne brings you MODERN-QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
—you pay for training only—no costly “put together kits.” Not an 
old Radio Course with Television ‘‘tacked on.”” Here is MODERN r-— 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs — make money early in course. Free Life- 
time Employment Service to Graduates. 


ELECTRICAL SCHOOL 
A TECHNICAL TRADE INSTITUTE OPERATED 


NOT FOR PROFIT 


500 S. Paulina Street, Chicago 12, Dept. 86-HTS 
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and full details, 
including easy 
Payment Plan. No 
obligation, no 
salesman will call. 


| COYNE Television 
| Home Training Division 

| 500 S. Paulina St., Chicago 12, IIl. 
| Dept. 86-HT5 


| Send Free Book and details on how I can get 
| Coyne Quality Television Home Training at 
| low cost and easy terms. 


B. W. COOKE, Jr., 
President | 
4 | Name 
“i ' * | Address. 
Coyne—the Institution behind this train- ] 
ing... the largest, oldest, best equipped | a 
residential school of itskind. Founded 1899. : City. State 


| | THORDARSON PLATE TRANS. j | 
| een ee alee ere ee on 820.08 | 


110 V. 60 cycle, 4 pole single a $6, 95 
normally open 25 amp contacts. 


Hermetically Sealed Relay Coil! 110V ne 
60 cy SPDT Contacts 10 Amps...... < $1 85 ® 


SPECIAL VOLTMETER 
BRAND NEW ROLLER SMITH 21/2” $1.95 
eo Rea ote 


SMALL PIONEER DYNAMOTORS 


Ideal for amma od or Commercial Service 5.5 to 6 
volt DC inpu utput ye a at 175 MA cont. 


DYNAMOTOR STARTING @ RELAY 


12V DC coil. Solenoid type fully enenned: will 
an 


easily handle 50 amps. Contac 1 
winding isolated from ground...... ea. s 

2 for $3.00 
12 Volt DPDT DC RELAY............ $1.35 ea. 


REVODEX MICROMETER DIAL 
1” Diameter dial, Satin Chrome plated. Grad. 
0-100 div. Black face front Grad. 2-10. Actually 
counts 1000 div. or 10 t Contains mounting 
hardware and full instructions. For rotary in- 
ductors, helipots, or any other device $2 O85 
with 8” shaft. ......-ccrecceccces ' 


MB 1” Miniature Meter 

Pri. 110V. ec 
0-1 mil, Scale calibrated 
in 20 divisions. .$3.95 Satis = ye x 10 amps. 


TELEPHONE HANDSET ELEMENTS 


Receiving and carbon microphone elements fits 
Site's W.E. or Conn. Tel. handsets. 65¢ ea. or 
. pr. 


E. RELAY CONTROL 


Mode! Contests. Etc.) 


G. 


choke, bi-meta!l strip, neon pilot 
useful parts. ogg sensitive relay alone is 
wo! 


eagle - aa $1.25 ea. rod °. $9. 90 
SENSITIVE RELAY 


2000 ohm coil operates on 2.5 ma. Adjustable con- 
tacts, adjustable armature tension. SPDT- 50 
Bakelite base. Ideal for mode! work. ea. s 


UNIVERSITY MM2 SPEAKER 


Weatherproof and waterproof reflex type speaker. 
Many industrial and commercial applications. Ca- 
pacity 15 Watts, Impedance 16 ohms. $15 95 
List $40.00. OUR PRICE........... s 


OIL CONDENSER SPECIALS 
BRAND NEW 


2MFD GOO VDC .5 2 MFD 3000 VDC 1.85 
4M™MFD 600 VDC .7 4 MED 4000VDC 16.95 
6 MFD VDC -8 i MFD 10,000 
SBS MED 600 VDC _.9 22.00 
10 MFD 600 VDC 1.1 2 MFD 10,000 
12 ™MFD 600 VDC 1.50 39.95 
2 MED 1000 VDC _.85 1 MFD 15,000 
4 MFD 1000 VDC 1.35 iC 29.50 
i MFD 1200 V 4 1 MFD 25.000 
2 MFD 1500 VDC 1.1 VDC 49.50 
6 MFD 1500 Vi 1.9 SMFD 330 AC 
1 MFD 2900 VDC _.8 (1000 DC) 95 
2 MFD 2000 VDC 1.50] 20 MFD 330 AC 
4 MFD 2100 VDC 3-5¢ 8S MFD 660 AC 
10 MFD 2000 VDC 6.9: (2000 DC) 2.38 


NEW PANEL METERS 


G.E., WESTINGHOUSE. W.E., SIMPSON, etc. 
1” METERS 3”. ae 


op Ame iS wens: 
Thermocouple 3.95 

2” METERS 2 
0-50 Microamp $5.95 ap SPER 


coecccce . 0-1000 Voits DC 5.50 

0-15 Voits AC. 2.95 sos. SO Amps 
0-150 MA REF #+;.;+ jf OC ....... 4.50 
int. Thermo. .3.49 | O-' s mit ac. 3.95 
0-9 Amps R.F.. 


BUD CE2008 
Variable Condenser. te insulation. Air 
= -03 a sah 300 MMF. Reg. net $4.65 ea. 

$1.65 


CHOKE—Fully cased, hermetically sealed. 

10 HENRY 80 Mil yaaa De cccccvccces 90c 
10 HENRY @ 315 — Se rccvecsccerseve $3.50 
3 MENRY @ 630 MA... 2.2. cccccccere 3.50 
G6 HENRY 450 Mil... .. 2. eee eccccces 4.95 


Read ‘u’ Save Cargatne 


9 es 2 re eee 
rele tol woecend _ Multiplicr—i Megohm 


All merchandise sold on a 10 day money back guarantee basis 
j Min. Order $3.00—25% with Order—F.0.8. New York @ 


Rovee 


JELECTRONICS COMPANY | 


| 66 W. Bi Broadway, New York 7, N.Y., WO-2-5439 , 


ELECTRONIC “ORGAN 
FROM TOY PIANO 


By ALVIN G. SYDNOR 


OU can build this electronic “organ” 
by removing the resonant rods and 


| hammers from a child’s toy piano and 


modifying the keys to serve as single- 
pole, single-throw switches. 

The circuit used, shown in Fig. 1, is 
a simple Wien bridge oscillator. The 
first half of a 12AU7 is used as the 
oscillator while the second half func- 
tions as an amplifier. 

The bridge section, Ri, Rz, Rs, Ci, C2, 
and R,, allows only one frequency to 
produce the desired phase shift for os- 
cillation. The voltage developed across 
R: is the input signal voltage and os- 
cillation will take place only at the 
frequency which permits this voltage 
to be developed in-phase with the out- 
put voltage from pin 6 of the tube. 

At this frequency the positive feed- 
back voltage on the grid of V: barely 
exceeds the negative feedback voltage 
on the cathode and the positive voltage 
is of the proper phase to sustain oscil- 


Fig. 1. Schematic diagram of oscillator 
and power supply for electronic “organ.” 
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R:—See Table 1 

Re, Re—470,000 ohm, 2 w. res. 
Rs—2700 ohm, 2 w. res. 

R;, Ro—30 ohm, 1 w. res. 

Rs—1000 ohm, 2 ». res. 
R7—47,000 ohm, 1 ». res. 
Rs—10,000 ohm, 1 ». res. 

C1—See Table 1 

C:—270 ppufd. disc ceramic capacitor 
Cs—.05 yfd. disc ceramic capacitor 
Ci—.01 ufd. disc ceramic capacitor 
Cs—20 pfd., 250 v. elec. capacitor 
T1—Output trans. 4500 ohm pri. 
T:—Fil. trans.; 6.3 v., 1 amp. 
SR:—75 ma. selenium rectifier 
S1:—S.p.s.t. toggle switch 

Spkr.—2” x 3” PM speaker (RCA #76373) 
Vr—12AU7 tube 
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SXP4 $14.98 New, 90° deflection angie 


81” picture tube—a great 
aid in TV servicing. Permits testing TV set with- 
out using original picture tube. Eliminates need 
for taking original picture tube to shop and pro- 
vides positive substitution test for questionable 
picture tubes. Can be used in all electromagnetic 
and electrostatic sets regardless of deflection 
angle. Automatic self-focusing tube. Wt. 6 lbs. 


PRECISION ELECTRONICS MFG. CO. 
218 East 69th St. Chicago 37, Ill. 


NEW MAGAZINE! 


Want to swap messages 
with friends in other states 
and countries? There are 
thousands of hobbyists all 
over the world who’d-like 
to hear from you. 
You'll find their names and 
addresses in the new PEN 
PALS magazine! Be sure 
to buy your copy of 
PEN PALS... now on 
sale at your favorite newsstand. 


NOW! 


Step ahead faster 


as an 


INDUSTRIAL 
ELECTRONICS 
TECHNICIAN 


Turn your experience into 


a big, new better-paying career! 

Day by day industrial plants are adding more 
electronic devices—for sorting, counting, 
checking almost any control job you can 
name. Cash in on industry’s great need for 
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Ri 

‘1 

.005 yfd. 16,000 ohms 
01 uid. 1.2 megohms 
.0015 yfd. .01 fd. in parallel 
005 yfd. 1.5 megohms 
001 pid. —_— 
.005 yfd. 15,000 ohms 
.005 uid. .005 «fd. 

001 uid. 56,000 ohms 
005 pid 5600 ohms 
01 id 33,000 ohms 
005 pid ————. 

001 uid 47,000 ohms 


Table 1. Various combinations of R; and 
C, as used in the author's construction. 


lation. At any other frequency the 
negative feedback voltage is larger 
than the positive so that the resultant 
degeneration of the amplifier sup- 
presses these frequencies. 

Even though most textbooks show a 
lamp in the cathode of V;, the author 
used a 30-ohm resistor. There was no 
noticeable change in output as the 


frequency was changed. Actually, the 


lamp is not needed in this circuit be- 
cause we are not interested in any 
variation of amplitude or distortion. 

For those who want to experiment 
with the circuit for different tones, 
here’s what the lamp does. If the am- 
plitude of the oscillator increases, there 
will be more current flow through the 
lamp. When this current reaches a 
certain value, the lamp filament be- 
gins to get hot, making its resistance 
increase, thus a larger voltage drop is 
developed across the higher resistance. 
Therefore, we will have more degen- 
eration which will reduce the gain of 
V: and cause the output to stay con- 
stant. A 3-watt, 120-volt lamp will 
suffice. 

Because of space limitations, a 3” 
PM speaker and a salvaged output 
transformer from a small portable ra- 
dio were used. Output was sufficient 
to be heard over two large rooms. 

The exact values of resistor-capaci- 
tor combinations have to be deter- 
mined by experiment. Any desired 
note may be obtained by applying the 
proper value of resistor and capacitor 
combinations. 

Notes below the range of the device 
can be synthesized by depressing com- 
binations of keys simultaneously. 

In the author’s organ, only twelve 
notes were covered, involving the com- 
binations of resistors and capacitors as 
shown in Table 1. The small ceramic 
disc type capacitors were used. 

The oscillator and power supply were 
built on a 1%”x7"x%” aluminum 
strip with two “L” brackets for mount- 
ing. 

In building this unit, be sure to get 


Fig. 2. Wooden key modifications so that 
they serve as s.p.s.t. switches in unit. 
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a toy piano with wooden keys. The 
ones with plastic keys will not work 
since such instruments have a metal 
rod instead of a triangle stud as shown 
at “B” in Fig. 2. 

Remove the bottom cover with all 
keys and hammers as is. Start laying 
out the speaker, filament, and output 
transformer. 

Next drill all of the holes, includ- 
ing a series of holes for the speaker. 
Then the resonant rods are removed 
and the hammers from each key re- 
moved. 

The triangular strip “B” was re- 
moved and a small hole drilled through 
it for each key, as shown in Fig. 2. A 
small strip of thin metal was tacked 
on the bottom of each key (directly 
above block “C’”) and a separate wire 
soldered to each strip. 

The soft cloth originally glued on 
strip “C” is removed and a strip of 
metal the same length and width is 
tacked on, leaving about 4” on one end 
so that the lead from the grid of V; 
(pin 2) can be soldered. 

No. 27 enamel-covered wire was ‘used 
from the key to strip “A” where a 
4-40 machine screw with a solder lug 
on each end was used as a tie point 
for each key. Located between the 
oscillator chassis and strip “A” is a 
bus bar which runs across the bottom 
cover. Make sure you have enough 
room for your resistor-capacitor com- 
binations between this bus bar and 
each screw in strip “A.” The common 
bus bar is connected through R; to pin 
3 of V:. 

Considering the small amount of 
time required to build this “organ”, it 
is truly a satisfying project. —30— 


VERTICAL LINEARITY 
By R. J. CARMICHAEL 


A MAJORITY of today’s television re- 
ceivers incorporate a built-in device 
which permits a sure and simple vertical 
framing adjustment without the use of 
additional equipment. 

The method consists of tuning the set 
to an operating channel then advancing 
the brightness control and adjusting the 
contrast control until the vertical retrace 
lines are visible on the screen. 

Next adjust the vertical height and 
vertical linearity controls for equal 
spacing of these vertical retrace lines. 
Finally, return the brightness and con- 
trast controls to normal. 

The picture in now correct vertically, 
your customer is happy, and the job has 
taken only a few seconds. 


MOTOROLA AUTO SET HINT 
By JAMES A. McROBERTS 


Motorola Model 801 auto set was re- 

ported “dead” but vibrator buzzes 
and normal voltage appeared to be 
present. 

First test for audio buzz at the output 
tube grids. If OK, try touching the hot 
side of the muting switch which is fre- 
quently the cause of the trouble. 

Check to see that it (the muting 
switch) does not permanently mute the 
audio due to bad spring leaves. 

Hope this hint will prove a time saver 
and eliminate needless searching for 
other, more serious, troubles, 
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today. 
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Multi-Purpose Probe 
(Continued from page 57) 


v.t.v.m. However, for most v.t.v.m.’s, 
a separate jack is used on the front 
panel for these measurements (as dis- 
tinct from the d.c. jack) so a minor 
revision is needed to allow the single 
probe cable to be used for all meas- 
urements, eliminating the extra test 
lead. All that is required in some 
v.t.v.m.’s is to connect a wire internal- 
ly from the a.c.-ohms jack to the d.c. 
jack. All v.t.v.m. measurements can 
then be made from the probe head. 
Careful study of the v.t.v.m. switch- 
ing circuit will indicate the best way 
to make the required modification for 
any particular instrument. 

A high voltage probe head is also 
available for this unit. This head has 
a standard multiplier resistor, two 
high voltage guard discs, and a triple- 
contact female connector so that it 
can be plugged directly into the han- 
dle. Another head includes a low- 
capacity, high-voltage divider for use 
with an oscilloscope to display the 
voltage waveform at the plate of TV 
horizontal output tubes and high volt- 
age rectifiers. 

At present the probe is marketed 
in kit form by Allied Radio as part of 
the Knight Electronics kit line. —30+ 
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While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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RATE: 50¢ Fd word. Minimum 10 words, January 
issue closes November 9th. Send order and remittance 
to: BADIC & TELEVISION NEWS, 366 Madison Ave., 
N.Y. C. 17. 


RADIO ENGINEERING 


COMPLETE radio, electronics theory & practice; 
television ; broadcasting; servicing; aviation, ma- 
rine, police radio, 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 


Ind. 


FOR SALE 


BUY Surplus transmitters, receivers, radar & elec- 
tronic equipment. Direct from Government. List 
$1.00. Box 1842BW, Hartford 1, Connecticut. 


DIAGRAMS! Repair Information! Radios—ampli- 
fiers—recorders $1.00. Televisions $1.50. Give 
make, model, chassis.—Norelco-Philips and Am- 
perex tubes in stock! TV Miltie, Box 101 RA, 
Hicksville, New York. 


DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672-RN, Hartford 1, Conn. 


TUBES—TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
Ist Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5-7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 


DIAGRAMS—Radios, Amplifiers, Changers, $1.00 
Each. Television Service Data $2.00. Unknown 
Models, Give Tube Layout And Part Numbers. 
Kramer’s Radio Service, Dept. 656, 36 Columbus 
Ave., New York 23, N. Y. 


COMPLETE Television Sets $11.95. Jones TV, 
1115 Rambler, Pottstown, Pa. 


SERVICE time cut in half with Trouble Shooting 
Test Instrument made from old Television. $2.00. 
Sterling, 129 West Long Ave., New Castle, Pa. 


BUILD 3”—Square 4-Transistor Radio! Speaker! 
No Outside Antenna! Plans: $3.00. Details: 
: Z- Bush, 2345-N So-101, San-Clemente, Cali- 
ornia. 


6—MOTOROLA FMTU30 Mobile Phones—WE106A 
Selectors—41A Controls—WJ Channel Crystals 
Approved FCC & Tel. Co.—Reliable Service Co., 
204 N. Jefferson St., Richmond, Va. 


SURPLUS Radar, transmitters, receivers, walkie- 
talkies. Fantastic bargains. Picture catalog 5¢. 
Meshna, Malden, Mass. 


HEAD Sets HS-30 New. Lightest Weight. Most Nat- 
ural Tone. Best For Hard Of Hearing. Sold Only 
With Pitch Transformer. $3.50 Post Paid. Hearing 
Aids, 3966 Lansdale Rd., Cleveland 18, Ohio. 


AN/APR-4, AN/APR-9, other ‘‘APR-,’’ ‘‘ARR-,’’ 
“T§-,’" ARC-1, ARC-3, ART-13, everything sur- 
plus; Tubes, Manuals, Laboratory equipment. 
Describe, price in first letter. ag yes Asso- 
ciates, 434 Patterson Rd., Dayton 9, Ohio. 


WANTED: Receiver R5/ARN-7, MN-62A Trans- 
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, I-152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 15 East 40th St., New York City, tele- 
phone LExington 2-6254. 


ART—13/T47A Transmitters, $175.00; ART— 
13/T47 Transmitters, $125.00; BC-788 C Altim- 
eters, $175.00; ARC-3 Transceiver Complete, 
$325.00; R5/ARN-7 Radio Compass, $175.00; BC- 
348 Rec’r Modified, $25.00; BC-348 Rec’r Unmod- 
ified, $50.00; ARC-1 Transceiver, $300.00 ; BC-342 
Rec’r, $50.00: BC-312 Rec’r, $40.00; I-152-C In- 
dicator, $50.00. Ship. Via Express, C.0.D. Sub- 
ject To Inspection To H. Finnegan, 49 Washington 
Ave., Little Ferry, N. J. 


BC221’s WANTED—Highest cash price for BC- 
221’s paid even more if the unit has modulation 
and hasn’t been tampered with. Original Book 
needed. Write giving Model No. to Bolton 
Laboratories. Inc.. Bolton, Mass. 


SELL Your Way To Wealth! Wanted—Sur- 
plus Military And Commercial Aircraft Elec- 
tronics: BC-788, I-152, ARN-7, ARC-1, ARC-3, 
transmitters, receivers, test equipment, etc.! 
Wanted—Electronic Tubes: Broadcast, transmit- 
ting, receiving, Magnetrons, Klystrons, miniature, 
sub-miniature, ruggedized, etc! Top Prices Paid! 
For Fattest Checks—Sell to Rex! Write or phone 
description for immediate action. Bob Sanett, 
W6REX, 1524 S. Edris Drive, Los Angeles 35, 
Calif. Phones: REpublic 5-0215, CRestview 1-3856. 


AUTHORS: Want to buy Home Study Radio and 
Television course, copyrighted or capable of being 
copyrighted. Massey Institute of Radio and Tele- 
vision, P.O. Box 1527, Jacksonville, Florida. 


WILL buy auto radios and parts, new or old. 
State model number, condition, and asking price. 
Nelson Bros., 228 N. 2nd St., Phoenix, Arizona. 


REPAIRS AND SERVICING 


HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. Y. 7, N. Y¥. Ba. 7-2580. 


TAPE RECORDERS 


WHOLESALE! Recorders. Tapes. Phonographs. 
Radios. Catalogue 10¢. Towers-155, Philadelphia 5. 
TAPE Recorders, Tape. Unusual Values. Free 
- 1 -paa Dressner 69-02 R, 174 St., Flushing 65, 


RECORDERS, Tape, Hi-Fi. Wholesale Prices. 
Catalogue. Klarston, 215 E. 88th St., N. ¥. C. 28. 
PRE-RECORDED Tapes, Low price recording tape, 
Accessories, Catalogue. Efsco Sales, 270E Con- 
cord, West Hempstead, New York. 


TUBES—4D32 $13.95, 715A $1.75, 725A $1.75 


T06AY $1.75, 6-11 Ballast 100 @ $10.00, GL299 ‘ 


$1.75, new, original boxes in quantity. - Allied 
Electronics, 111 North 41, Omaha, Nebraska. 


REPAIR broken or cracked plastic parts and re- 
store original finish with the Rayther Plastic Re- 
pair Kit. $3.00 prepaid. Free information. Rayther 
Co., Box 262A, Station B, Toledo, Ohio. 


TRANSISTOR Kits. Free information. Transit 
Electronics, Box 15-N4, Alden Manor, N. Y. 


TELEVISIONS, Used Rebuilts, from 25.00. All 
Sizes. New Television Kits With Cabinets 69.00. 
Excel Television Sales, 891 Bank, Ottawa, Canada. 


HERMETICALLY Sealed Power Transformers, 
Ideal For Williamson Type Amplifiers To 20 
Watts!!! Freed, 60 cycle, 105/115/125 primary, 
800 VCT, 200 MA, 6.3 V. at 3.0 Amps., 5.0 V. at 
3.0 Amps., 6.3 V. at 6.0 Amps. New $4.95 each, 
F.0.B. Los Alamos. E. Grothus, Box 795, Los 
Alamos, N. M. 


WANTED 


CYLINDER and old disc phonographs. Edison 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono-o-phones, Columbia cylin- 
der Graphophones, and coin-operated cylinder 
Phonos. Want old catalogues and literature on early 
—- prior a TRS. Will pay cash or trade late 

-fi components. ox 50 % y, - 
VISION rnent x 50 % RADIO & TELE 


RECORDS 


PHONOGRAPH Records Cheap. Catalogue. Para- 
mount, ND-313 East Market, Wilkes-Barre, Penna. 


CORRESPONDENCE COURSES 


ae for the 5 TOP QUALITY brands of 


TUBES 


AT SENSIBLE PRICES! 
e@ 90-Day RETMA guarantee @ Brand New 
@ Individually boxed First quality only 


WRITE FOR LATEST RECEIVING AND TV TUBE 
PRICE LIST, FREE! 
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2 :.19.75| 416A + 29.00 43 5.0 
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(i .50 91/NE2. . a9, -5¢ 
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+ » +» and many, many others. Over 1000 types in 
stock! WRITE! *(SURPLUS) 


2 COLOR TUBE CARTONS 


Keeps your tube stock neat. New 
partition revents 


100 of any one size. Write for 
case lot prices. 
z FOR TUBE pee 100 


Miniature ..GAU6, etc.....$1.00 
erty sy 6SN7, etc..... 1.25 
Large G .1B3, etc..... 1.50 

Large G U4G, etc aa 

ITE GLOSSY BOXES 
Completely blank. No printing or 
jor. Otherwise same as a e. 
Same high . quality, same ow 
rices pecify ‘‘WHITE’’ when 
ordering. When color is not stated, 
r cartons will be shipped. 


TUBE ERS 
White glossy only. Ministacker 
holds 10 Mini tube cartons; ‘‘GT’’ 
stacker holds 10 ‘‘GT’’ cartons. 
ize PER EACH 

= apy apesch eS adpsbage eta eeeee 1 


USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 


INSTRUCTION 


STUDY at home for Commercial Radio Licenses. 
Free Sample lesson, very reasonable fee. Write 
Radio License Aid’s, 275 Dayless, Ft. Worth, Texas. 


ENGINEERING Degrees earned by home study. 
Residential courses also available. American Col- 
lege of Engineering, Box 27724-C, Hollywood 27, 


* California. 


MISCELLANEOUS 


LETTERHEADS, Repair Orders, Tags printed. 
Samples, prices free. Howprint, 723-K Eunice, 
Webster Groves, ‘Missouri. 


WE construct any type electronic device. Kits 
wired. Ham gear built. Electronic Engineers. 
Poteau, Okla. 


TUBES and equipment bought, sold, and ex- 
changed. For action and a fair deal write B. F. 
Gensler, W2LN1, 56 Crosby St., N. Y. 12N, N. Y. 


THREE Line rubber stamp with automatic inking 
nee oo Billingsley, 4403 Magnolia, Chicago 


When you order by mail... 


please print your name and address clearly, be specific in your 
order, enclose proper amount, allow ample time for delivery. 


ABSORPTION WAVEMETER. GEN’L. Radio type 758A 
(Worth $40.00) NEW!..............-.- $ 33-50 
s” CILL E. Dumont 274A. Vy. good. 75. 
s” CILL E,. Dumont 2088. Vy. good. 110.00 
s” CHILL —. Dumont 304H. L. New!.. 250.00 
s” CHL E. RCA WO-88A., Vy. good.. 95.00 


EXTRA SPECIAL! 
TEKTRONIX 5” OSCILLOSCOPE mode! 541, with 53 
pax, fast rise plug-in pre-amp unit. NEW! ee 
TEKTRONIX 5” OSCILLOSCOPE model 545, with 53/ 
54K i nit. NEw! Sore 


lug-in pre-amp u Ly 
$1,6 P apie Ghnee’ 60505400 55.80 +0065 $1295.0 
TV XTAL 13 CHANNEL MARKER. Kay ‘‘Mega-marker"’ 
incl. all 13. xtals. A eee ee $49.50 
M. Ballentine 305. Rack mtd. L.N...... $235.00 
SQUARE WAVE GEN. Measurements Corp. ee 
x . 


Excellent cond. ..... 1... -eseeeeeeees 
MEGACYCLE (GDO) METER. Measurements Corp. 
model 59. Rack mtd. with probe and a coils. 


$1000) L. Ne 
UHF SIGNAL GENERATOR. Hewlett-Packard 616A 

1800-4000 Mcs. ~ NEW!....... eee $1300 
VTVM. Hewlett-Packard 4108. L. NEW!....$180 
SIGNAL GENERATOR. Measurements Corp. model 
. O-4 Mcs. YY. GOOG... eee seesees $350.( 
SIGNAL GENERATOR. Measurements Corp. model 

78FM. 86-110 Mcs. 30 Ke. deviation. Excellent 
CONItION . 2... eee ee eee teeter ee teess $175.00 
TRANSFORMER SPECIAL! 
3100-0-3100 volts @ 2 amp! ; 
AS tae 5 tapped for 98-104-110-116-123 volts, 60 


cles . 
SEconDaRY: 3100 voits each side of center @ 500 
a 15 KV a e 


) 


m. 
tively rated. Meas. 9” L x 8” H x 73/2” W. $34 50 
New, guaranteed. Shpg. wgt. 6O Ibs..... . 


ES 
WRITE FOR ""BARRY'S GREEN SHEET."* FREE! 


TERMS: 25% d it with order, balance C.0.D. 
- All_ merc ndiee { uaranteed, F.0.8. N.Y.C. 


B ARRY ELECTRONICS 


512 Broadway, Dept. RN, N.Y. 12, N.Y. 


November, 1956 


Call Day or Night—24 Hour Phone Service 
acento WaAlker 5-700 Oememaamee? 


SPECIALISTS to the WORLD 


SELECT THE TUBES YOU NEED FROM ONE OF THE 
MOST COMPLETE TUBE INVENTORIES IN THE WORLD 
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ACTUAL SIZE 


complete with sele tor switch.ee 


ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


@ 20,000 ohms per volt. D.C. 


@BANANA-TYPE JACKS—positive 
connection and long life. 


CARRYING CASE 
Hafidsome leather carrying case 
with adéquate space for Model 310 
tester and accessories. Trouser 
belt slips through loop on back of 
the case for out-of-the-way carrying. 


@ EXCLUSIVE SELECTOR SWITCH 
speeds circuit and range settings. 
The first and only miniature VOM 
with this exclusivete: 


@SELF-SHIELDED FOR CHECKING 
IN STRONG MAGNETIC FIELDS. 
Self-shielded, rugged, higher-torque 
Bar-Ring instrument movement (ex-: 
clusively Triplett). i ot 


lete miniature 


LOOK AT ALL 
THESE RANGES 


DC VOLTS: 0-3-12-60-300-1200 at 20,000 Of 
AC VOLTS: 0-3-12-60-300-1200 at 5,000 Ohms; 
DC MICROAMPERES: 0-600 at 250 Millivolts. “= 
DC MILLIAMPERES: 0-6-60-600 at 250 Millivolts. 

OHMS: 0-20,000-200,000 (200-2000 at center scal 
MEGOHMS: 0-2-20 (20,000-200,000 Ohms at center scaft 
OUTPUT: Convenient chart in instruction book. j 


SEE IT AT YOUR JOBBER 
AND IT’S ONLY ONE OF TRIPLETT'S MIGHTY NINE VOM LINE! 


Dealer Net 


BURTON BROWNE ADVERTISING 


More than 
60 Million 


Vibrators 
worth of 
experience 
...to bring you 
the best! 


Yes, it has taken 26 years of pioneering 
development. . . plus the manufactur- 
ing know-how gained by making more 

than 60 million vibrators—60 million 

units worth of experience—to bring you 
Mallory’slong-lived, premium perform- 
ance vibrators. 


Unique Mallory features have reduced 
mechanical hum to levels thought im- 
possible a few years ago. They have 

extended vibrator life, and established 
new standards of reliability and service. 


As in the past, Mallory will continue to 
lead the vibrator field in design and 
development . .. bringing you the finest 
in performance . . . the utmost in econ- 
omy and efficiency. 


Give your customers the best. 
Be certain you order Mallory from 
your distributor. 


P.R.MALLORY & CO. Inc. Y 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


